CUSTOMER SERVICE 

TEK TIP ND. 65-75-su 



Page 1 of L 



fVite January 8. 1968 



Ref. E.O. No. 



Subject: siGMk 5 CPU ENGINEERING NOTES Related Model Numbers: 8201 Sigma 5 CPU 

AND PHASE SEQUENCE CHARTS 8218 Sigma 5 Floating 

Point Option 



Distribution: 



Customer Service 



Void After: 



Technical Discussion: Attached are Sigma 5 GPU Engineering Notes and Phase Sequence 
Charts . This material, which reflects the general operation of the Sigma 5 CPU, 
is for reference only. The simplified equations shown in the phase sequence 
charts are functional and representative in nature. These equations are not 
necessarily complete nor shown as implemented. The specific logic equations 
must be consulted to determine how a given function is implemented. 

The drawing numbers of logic equations to be used in conjunction with the attach- 
ed material are: 

1. Sigma 5 CPU Equations 133263 

2. Sigma 5 Floating Point Equations 134106 

Attachments: Sigma 5 CPU Engineering Notes and Phase Sequence Charts: 



Page 1 

Pages 101-152 
Pages 201-217 
Pages 301-331 



Index 

Sequence Charts (Most Instructions) 

Sequence Charts ( Mul», Div. , Shifts) 

Sequence Charts (Floating Point) 



Prepared By: Evan Bell 



Date: 1/8/68 



Approved: ^AfC^^\5^^-<^ Date: l/e/(,g 

ProductJ&upport Enaineer 



Approved: 




Date:> c jNEtf 



nager, Product Support Engineering 



SDS-S-441 (3/65) 



INDEX 



Mnemonic Code Page 
LOAD/ STOKE 



LI 

LB 

LH 

LW 

LD 

LCH 

LAH 

LCW 

LAW 

LCD 

LAD 

LS 

LM 

LCFI 

LCF 

XST 

STB 

STH 

STW 

STD 

STS 

STM 

STGF 



22 


112 


72 


112 


52 


112 


32 


112 


12 


112 


5A 


112 


5B 


113 


3A 


112 


3B 


113 


1A 


112 


IB 


113 


4A 


121 


2A 


128 


02 


112 



70 

46 
75 
55 
35 
15 
47 
2B 
74 



112 

120 
120 
120 
120 
120 
121 
128 
120 



ANALYZE/INTERPRET 



ANLZ 

EST 



44 
6B 



136 
123 



FIXED-POINT ARITHMETIC 



AI 

AH 

AW 

AD 

SH 

SW 

SD 

MI 

MH 

MW 

DH 

DW 

AWM 

MTB 

MTH 

MTW 

COMPAR ISON 

CI 

CB 

CH 

CW 

CD 

CS 

CLR 

CLM 



20 
50 
30 
10 
58 
38 
18 
23 
57 
37 
56 
36 
66 
73 
53 
33 



21 
71 
51 
31 
11 
45 
39 
19 



116 
116 
116 
116 
116 
116 
116 
201 
201 
201 
206 
206 
120 
118 
118 
118 



124 
124 
124 
124 
124 
121 
126 
126 



SIGMA 5 INSTRUCTION PHASE SEQUENCE CHARTS 
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LOGICAL 



Load Immediate 

Load Byte 

Load Halfword 

Load Word 

Load Doubleword 

Load Complement Halfword 

Load Absolute Halfword 

Load Complement Word 

Load Absolute Word 

Load Complement Doubleword 

Load Absolute Doubleword 

Load Selective 

Load Multiple 

Load Conditions & Floating 

Control Immediate 

Load Conditions & Floating 

Control 

Exhange Word 

Store Byte 

Store Halfword 

Store Word 

Store Doubleword 

Store Selective 

Store Multiple 

Store Conditions & Floating 

Control 



Analyze 
Interpret 



Add Immediate 
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Add Word 
Add Doubleword 
Subtract Halfword 
Subtract Word 
Subtract Doubleword 
Multiply Immediate 
Multiply Halfword 
Multiply Word 
Divide Halfword 
Divide Word 
Add Word to Memory 
Modify & Test Byte 
Modify & Test Halfword 
Modify & Test Word 



Compare Immediate 

Compare Byte 

Compare Halfword 

Compare Word 

Gompare Doubleword 

Compare Selective 

Compare with Limits in Register 

Compare with Limits in Memory 



OR 

EOR 

AND 

SHIFT 

S 
SF 
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214 
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Exclusive OR Word 
AND Word 
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Add Short 
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Branch on Incrementing Register 
Branch on Decrementing Register 
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CAL1 
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141 


Call 1 


CAL2 


05 


141 


Call 2 


CAL3 


06 


141 


Call 3 


CAL4 


07 


141 


Call 4 


CONTROL 








LPSD 


OE 


140 


Load Program Status Doubleword 


XPSD 


OF 


140 


Exchange Program Status Doubleword 


LRP 


2F 


112 


Load Register Pointer 


MMC 


6F 


134 


Move to Memory Control 


WAIT 


2E 


127 


Wait 


RD 


6C 


142 


Read Direct 


WD 


6D 


142 


Write Direct 


INPUT/OUTPUT 






SIO 


4C 


145 


Start Input/Output 


HIO 


4F 


145 


Halt Input/Output 


TIO 


4D 


145 


Test Input/Output 


TDY 


4E 


145 


Test Device 


AIO 


6E 


145 


Acknowledge Input/Output Interrupt 
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RP 



KJIOTM 



=t>-i 



R±l — H R 



RR 
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<y 



n,xi 



R8 



ID 



/£!<*/ J>- > 

CC^Sj etc. 
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PCP keys 



FR 



±A ; A, A±l 
AvDj A^ A©D 
A+D, A-]\ 



A+D-H, A-D-l, 



D-A 
D-A-l 



1-8^8^14, R2.4- 



J~ 



1 



-{>— ►AR/ 



S L>0! 



LI, KljRIjRE 



FP 



/IMT/ 
TR's - 



A- " 



PcP keys > 

Count loqic > 



/FR/— O 



FR 



LI, RljRa 



/DA / [>_^ 



35IOT 



IODA 



ICrFR 



-I> ► R\*l 

-£> — ► /RRW/ 
-t>— >/MB/ 
{>K— FP 

to pcp r^ints 



/Dicr/ 



-[>— /LB/ 
->"to PCP lights 



-*• tier 



NOTES ON PCP PHASES 



I. INTERRUPTS ARE INHIBITED DURING- PCP PHASES BY DISABLING- (s/XHTRAP) 

(s/TNTRAP)= ft(?CPa.NKRUN).NPCPACT ) WHERE PCPACT= PcPI + PCP3+?CPip+PC?S m + PCP6 

.2. I/& & NOT DISABLED DURING, PcPS. BUT IS INHIBITED DURING- PCPACT 
(s/ioen) - Xqfs. PCPS/l + --- 

SCINN - PCPACT+ 

3. THE SIGrNALS LISTED BELOW ARE TRUE. WHEN THE SW1TC.HS INDICATED ARE. EJiER&lZEP 

SWKi — "CLEAR* (CPU RESET ANO SYSTEM RESET) OR "LOAtD* 

SWK2. —"INSERT PSW\* OR"lNSERT PSWE" 

3WK3 — "STORE IN9TR APDR" OR "STORE SELECT ADP*" 

SWK4- — "iNSTR Al>DR INCREMENT" OR "DISPLAY INSTR ADl>R l OR " DISPLAY SELECT ADDR" 

SWK5" —"DISPLAY SELECT ADDR" OR "STORE SELECT APDR " 

SWKfe — "Compute. RuN " OR "compute £Te.p " 
SWRIE = SV/K/+SW/K2 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 

10 
OR 
PCP 

6 



BRPCPl ^n(int.ien).nfuexu.ni&sc 

.HALT/l. PHIO 
s/PCP/= BRPCPl +PCP6 



ENTER \UCr PC PI AT PHIO 
IS IHW1TED IF AN 
INTERRUPT REQ. IS 
PRESENT AND IEN ' 
IS TRUE 



PRESET b-+S FOR PCPZ 



S/SXD = PCPI 
R/PCP I = . 

s/pcpa = pcp\ + reset/ks 



PCP PHASES 
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PHASE 



FUNCTION PERFORMED 



NO C&NTKVL £W. ACTIVE^R/HALT FF 

INH 18 IT INTERRUPTS PURIH& XT>Li 
D-+- S -* PIS PLAY LIG-HTS 



C&NXPUTE. S TE? } RUN ^ PRESET CXS 
CLEAR PS6W =$> O-A^PSWl 



SIGNALS INVOLVED 



COMMENTS 



CLEAR ?£W2_ =>Ot^ PZWEL 
C PU RE-lirT^ OB 00 oooo Y*l> 

BS-J+P 
SET&RP 



AN'V C&NT^-)L SVilTCfi(&THEK THAN fed 
ACT I >J ATE P - &&T6 PC-PS 



r/halt= pcpe.nkas/b 
(z/lntrap) - i. pcpb. .nkkln 

S/SXD =PCPB/i.URE-SBT/c.N KCLRpSUf/B 
.h/Z&C&N 

pcpz/i - pope , a/pcps , 

(s/c x s ) =■ Pcpz/lNieceN. (k s te p/b +• k*uN$ 

p£i///xs = kclrpswi.ni&c&n.nkas/b 

(R,/C£ h )= (R/cc) 
(R/cc)= CCXS/O 
OCXS /0=PSW IKS 

PXS^ fsoj/xsi 

P £ ^ XS - KCL R P£ Wd . HTecaN. NKA Sfe 
R/KP'n - RPXS =P£CUBXS 

Dx - Reset 

s/D6= Reset /c 

PSM/ac---- Reset 

p$*>zxc- Reset 

0/p n- RE^i- t/c ^PX-PZ'MiXS 

B/8RP= Re$et/c 



R/Pcp 2= PcP3 

s/pc P3 - (PCP'd/l . NIC „6N. NbCSTOP) 
. (CLEAR MtM+ TUT. KRUN 
+ NHALT. MS// . KA S/a ) 



SXD - -jLSC RUSSET 
PUKtNfr PC PI 



6- o'& becA.u£>e $/SX£> 



n = 2H -*27 

S =■ O 's ; S/gXD TNMBITEP. 
n - Cb^°l 4-31 



PCP 
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'""° 1 ' / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




D-^5 




P/!£S£r DURING PCRZ. 




o-AA 

PRESET /«-►£ F&R PCPH- 


AX= PcP3 
£/£XA = PGP3 






C&fAPUTB STEP, KUN^ S -fr-C 
^ BRPH 10 


CXS 1 

b^th io= per 3, swrs 


PRESET PURIU6 PC-E 


P 

c 
p 


DISPLAY ££L.ADU>?(~) 
ZT&RE 2E.L.APDR j p7 *^ 


gXP= PCP3.6WK5' 




?. 


[INSERT P£;/Ji=} fgto 1 (except P)»A 


AXPZUJI- kpsysi/g. PCP3 




$ 

3 


Iff BERT PSW£ ^ P0WR-A+A 
CLEARMEM 1 
IdAD J 


AXP£0V£- kps'/Jg/g. Pc?3 
£*»= PC?3 . £!AJK I'd 






WltfFS -=5" R-eser I^SC 


R/le'SC^ PCP3. MI^FS 









R/PCPE=. ?a?3 

R/PCP3= . 

S/pCP^-= f>cp$.NB.R?HIO 





PCP 
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""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




PRESET F&K TCF&- - AVD— ►£ 


(4/&XA&RD)- PcPH- 






V)S?l,AY £EL. APPR~ 
ST0RE SEL, ADD/?. 


" Mw>K Sw-/*p 


PXK* P^?H-.£</JK£~ 






CLBARN\EfA 


'■ PRESET S^/^i 
J 


£/WxS = PCP4-.su/kl + ?c-P^,Su/k3 


PRESET P9R PcP£~ 


p 

c 
p 


LO-AD 

DISPLAY XhiZTAVPR 


6/mrq/s= PCrq-.swKH- 

0/pRS= S/MBXS -h 5/mRQ/E i 


■ 


4 


TNGEKT PGU/I 1 










clear pat a 


r^S-/»£ 


PXS - PCPr. pCLEA R/$ f ?cr+. S'y.KIE 






CLBARfiAEW 










L&A'D J 






. 




IN6BkT PiWi^ P-^S 


SXP^ PCPiA. kp£Wl/8.NDl£ 






INSERT P£wi 1 








XN^BRT PS'sJE [ PAT/] <S\sJ-A> A 


AXK = PCP4-.6WK2 -h PC? if-. KENTBR/3 






E/VTEK lMT/* J 
ENTBK pata 
l&AD =^H5-AP 


0/CXS= PcPf.KENTER/B 

£/>**■= FcP¥rKFl~*./i> 

PX = PcPf. kFJLL/B 


PRESET FOR P...P5-- TO 
SAVE tiEUJ PATA IN C 
IF X/'c &ETS )hl PUKltitr 




TA/sx Av dk lw;,x^ P+z-^-P 


pLiCdl^ PoPi-. Kthckp/s 








R/PCPH-- . 


• 






S/PCP5*= pCPH- + &R.PCP5- 





Pep 
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""" / FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




AVQ -* £ 


PRESET TN PCP4- 






f RESET B-+S F&R FC-P6 


£ / £ x B = PC-P5~. NB<{?c?£- 






XN^BiT ?su/i ^ g-A* ?£Wi 


p£W/X£ - POPS'. KPS<^l/B 






xn&erT Pzwa^Z-t* psca/s 


P<s,(/-js.k£ = Pc?*r.K?$^£-/S 








RPX& = PSWZXS, 




c 




DXg = POPS', KBNTBK/S 


PRESET /N PCPV- 


H 
5 


Display zn^t. AP0/O 
display sel. Adpr \=$ C-t+D 

1N<>T ^Oi{ XNCRE J 


Pxc - Pops'. su/kH- 






£T8RE UN ST, AbPK 
'.ST9-R. B ££L. ADDK W M R ' ' ' E 


MBXS- TKBSET 1M Po-P+ 






CIEAK ME/v\ S-*Mg 








l&AD J 








L&AD J 6/PRGL 

BKPoPS' 


P/JCBl- PCPS-.6U/KI 
S/MBXZ- PCPe.SlAJM 

Brpc-PS'- Pots'. cl barmen 

+• POPS'. ti(PB&. F3l).kF/LL/3 


■ 




£&AD-$ l&AD -** A 


£/sXA=^ BRPCPS- 
AXl&AD- Pops'. KFUL/b 
S/M RQ/2 = B I? PC PS" 








R/PCPS=. 


■ 






9/ pep 6- PCPS. N 8R POPS' J 



PCP 



PHASE 



I 



Soft 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



E-+£ PKBSBT M POPS' 
6/H/U. T 

GT&KE, SBL AVVd 1$ $-/-* p 
DISPLAY ^>BL f\X>M J 

INSERT P^l 

XHgEfiT P€WZ t^ £-H>$> 

CLE ARM EM 

L&AD 

LPAP 5 26""^ P 
02 oooooo -/=*■ P 



Z/HALT- popG 
PX5- PCP 6, Sinks' 



PX - POP&. PF/ll/£ 
S/PE^^a^.Si = RESET /C 
RESET /o - Pep 6. KFSLL/B 
£/p£ = KEZET/C- 



R/POPG - . 
Z/PCPI s PCP6 



PCP 
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PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PRE 



IMUIRECT 




PREPARATION/ : 

PERFORMS THOSE FU»4CTioi45 WfdCM AE& 

a-e^egALi-y common to all JMsrcucTioMs 



pr.fi 



psst 



pee a 



pse^ 



PBE4 * 



DECODE OP 

ADDK. 
SfT" TA « I«D»c, 



FETCH TVS- 
ItJOK AL14-JJ 



App ivp*. 
To ■ger appr 

or. iHPseecr 

ADPfc. 



FPTCH OPEEAOI ^MlF WiP 



coke 

FM — j 



pc->B 



FA-W -TMP*.- MIA 



Mr*.. ur* 



Ai-i <rUMeo~ 



LCP1 



GI PEfi/72. ^^ EMD OF EFFecTiVE APDE, COMPUTATION, PRBI OKPlZJai. 
PRF/3«f =^ LAST PHAse O^ pS£PAlZAr/<ShJ 



Veep. Timikjst 

WORD • UIA- NW» ■ lie Code 

Lr on LtFr 

IMK yyiT»t FM OPB(? 
TA 

ry 

ia • i< 



Peep 

rme -+xuce 

4- 1. 12 
+ 0.3? 
+ 1,22 



FAK ii_y Appk.. Sisals 

PAaVTE ^>-&yT£ ADPE ItfST. 
FA UvV =>■ HAt-F tf/oltP XnJST. 

paxm, ■=*■ rwKfDikTe Appr., itJvt 

FAW ■=>• WOK.D APPfE. T*iVr 

fadw =>■ voubl£ \nozo adpb. iust: 



PKE4 MAy Usr 

Foe. *f (r5L)cLcc<s 



PREPARATION 
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FH10 
S .UPE 




("x^tkap \» IMT ^ ( 



*-HAlT->{^ pcP ") 



f0EI 



FEE3 



lU>JlZ 



■ B 



■ P- 

St^-P 
1MPX Eft* -£* ££■>**■ A 
Co -=^ 5/IA j S/M&i 
IMP* -^ -S/IX, s/Xxal. 



(iJJX-llIA) 



I f 



PEEOPeK^ MB 




:,} 



FASio 

OTHetZ 



=ADw 



C 

c- 

T?K-*-A 

Ms«t,e ] -*/Lg/ /LB/ 



T- 



FAW 



MFAW- 



BC^O -=^ 1> RiWT % PUC65 

*ST0Z£ -) , . 

oe WBC^Oj^A LEFT g PlACSS 

fakt-Sk/zJ* 



50- 



-> be 



BC-0 ^" SI <ftl PAD -5.PW, SP* 
P — >- S C *■<*•» Pad) 
S -^ D 



-£C=0 



^ R>C-F< 



PREP. 
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04- 



PHASE 



t 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



i 

T51 



HAWU£ =^= 



P ^^ B 
D — 9-S 

H PAIM =*?■ S / > • P 

DiZ!4 -->/Lf2/ 

FLR ■*->■ A 

TWD* =#- SET IMDEX !=LlP FLOP 
INDX- M^AvV =^> SET IMDfcX ALIGKJ 



BxP/i 

PXS 
/US./ 

s/A n 
s/ix 

S/IXAL 



BRP -PRei 

PR* 

WPATM- PR£ 1 

P/2-/4 • LT6XD 
£R. n • AXRR 

IMDX- PRE1 



CO 



fSFT I A 



FAW • /J fS/2A) 1 ^^ P&eseT A+TJ -^ S 
•INDX J 

NFAv/»IMt>X => PRESET A -*- S 



S/lA =• CO • PZ&I 

S/MRQ/2 = Co • PREi- MFAIM 

S/5XAPD = PW-PEEi'MCO-IMD* 



Mo/e proo. Add^ 

TO B . IF mot 
' rwM£D r*jsr MOV& 

OPERAKIO E6P /4PP£ 
TO P 

X ■FIELD To LR. 

IHD*. IMC£ -■»■ A 



REQUEST iKJDlfcECT 
ADDR_. 



Lr 



1 



LCFI j"l 
LCPI J 



— > peese 7 " D -^ S 

SIG-M EXT&MD •■■■■-■ 

=^- BRAKicrt to Ps.e-4 



IsiP* 

iijuieECT 



}- 



■ BRANCH TO PRE 2 



s/s*A 



S/SKD 
SPIM 
S/SPW 
S/SPS 



BKpee"2 



* CS/IXAL) 

= (Lr + LCFi). 

= ( li + LCPrJ • 

= SPIM ■ t>12 

■= £>PrM- iJDifc 

= (LI + LCFI) • 

"= K4D* • PKE1 

+ CO • P££l 



Peel 

PRE - ! 



PEEi-KlAWLZ.- SlCO 



tMABLE TRAP To'lfl'^PR-ETR. 

IDLE H°p= ■=*>- ser Malt 



5/PRETR = PKFi -^AWL* 



S/MAL.T - NKRUW. PRE1.VIFUEKU 



PREP. 
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PHASE, 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PR? 
2 



IslCe* "PE6-. /ALK'tM 



IxAL 



45 



bytef Ali & m =^-1 
half wp alio) ~^* ^5 
Double vvd. <4ugn -^25 



S 

- A 

- A 
> A 



CLeaLr TA 



IA 



=4- 



MB- 



2 

■C 

C 



SuM&uS PRES£Tt> 



IA +o BUS ' 

IA plus Imp* 
R.A Plus IUDX. 

SUSTAlhl 



> A+D 

?- A+D 

Pee 2 



5 

S 

5 



MBFJPK&2 =^ PEE/ 1 2 

PE.e/i3 =* (PP£ I + PETES') . NJ6PP£t 2 



/ 



S n = PRn 

/4xSRa = IxAL • PRE2.. FABVTt 

AxSRi = IK.AL • PP££ . FA HW 

AxsL.1 = IXAL* PPeZ • FADv/y 

PAS = P!?&2 



P/ 1 A 


=r « 


C n 


= MBr, - CKM 


pxc 


- IA • PR.e2 



o/5xd - : a • s; j :- - - -■•■■-_■ 

:.,/ 5\APD = I A • IX • I'KEZ 
+ IXAL- PEE2 

BftP^e2 = KAL-Pnez. 
-h HA • PRez 

PRg/lZ = MIA. Kl IXAL. PRE 2 



PRE 2 STATES 



XX. 




Word IA ^ Iwofx 
pee- 1 ; ?kzz,?'zj*?\ 




PK& 



■/I 



IA ouLy 
lPK£/ PK.62 I PKE2! 



|Pie^/4 



IUDfX Ali&m amp IA 
! PPf) ! PK£2 . PR.e2 ; 



XA 






pee/iz ; 



PREP. 
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O^ 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


/I2 


PZB/n =t>- EnID op adde VAZ1EHT 


PR.E/12. = PBFI . NlKfox.. |Jco 
+ Pfc£2 • MTA- NI*AL 




PTZEOP&R => set mpm izeauesr 


S/MZQ/2* FZ.ecrpGlZ.-ms/i2. 


FETCH OPeiJAUJ? 




FABfcAtOdW =*- SET MEM EfSUESr 

execute ser data Eei-ease 

ENABLE F-M READ =^ PRESET !?Rr*A 


S/MRQ/l = PABEAWCH • PRE/\t' MAUL* 
S/DKQ/£= dllk . c9"L7. PRE /it 
5/AXRR = PRE/12 


pee.a-'pee, is ouuv THose 
rtJvr w^/ch esq. ReAP*- 
(N6 Tf+e efp. APpe. FeoM 
msmoizv, pze&pee is 




AD *\ 
CD 
5TD 
SB 

cue 

5 
FAMULMH 
FAS6L J 

FADvV 


» =5"PEES£T M£iP$£ i — ^/i^/ 


(S/U?3j/l)=- &u\-Gruo 
+ &UI ■ &LI 

+ efM'&LS' 

+ Cfti\ • &l% 

+ cT«2- (JXr 
(5/LR3l/l2)= FAMULUW + FASEL 

+ (S/LR3I/I) 
(5/LR3I) = (S/I.R3I/I2)- PRE/12 


QuAUF'fD wn>/ MA*Jt-i. 




fxcepr 

FZorfr FT 
AvD LAD 




(S/P3I/I) = FADW- PRE/lS.^'^)- U (\9tli • 01B) 




(JrisJDEK = 

index. = 

FAIO 1 
NF"AT*\ 


,_ "n . ifc. c 


5n = PKn 

5 n -s (PRn© Kn) SKADD 

DXS = FAlff. PRE/IE 

PXS = NFAIM • PR£i +-PRE2 




=5" -U * vJ 




FADW =^- CfcUSM S3| 


S31JXH = FADW- PRE/ 12 






SET T8L 

Pieeser S — p- S 


s/tsl. = PRE/12 

5/5*8. = PCff/ 12.. KJFAIM 





PREF. 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




pKeG-JZAA* 4p/)R. B^cK To P 






3 


B — -S 


PA'S = FAS 10. tfFAlM . PEE 3. NAWLl: 
■+ FUujAlT • PE.E3 • UMlZ 


T"RA*\«>FET? PRo^itA.K 
APPR.. BACtC TO 






-+- FASEL. «PR£3 -ti&Ll •hlA*JL-k* 


m 




+ FUexU." ?£E3 -NAKJL5 




OR 

PR 




+■ FAR WD • PRE3 • NAMLfc 






+ FAMDS- KFArM. PRE3.NJANL2 








S/BCO = NP3Z.PK*3*tiPZE/3$.ffL 


BYTE CoJtJr "Ofccooe 




M PA WOW) =S» LOAD 13VT6 COUMTgR 


S/BCl - HPB3. PR63.l4PF.e/34.(?L/7 

CS/SPW - 5PIH-DIZ 

FAWW'Cl6'P3l-P(ZE-3 


BCO BCI 
(bc=|) -?- 1 




NFAWffRD =V SET SlCrW E*TeWSlOi! 


J 3PIM = FArM- PKE3 










3/-SPZ - SPlfd • \iQ\-L- 


FR£-/?4 








+■ FAMW . HCI6-P3Z- PRE3 








[ t FAEyTE."P3l--P3J-PK&3 






U PAWNED"! 


PRESET P — >S 


s/5xP = PKE3 - BRPR.S4- 


Pge3 — j 


# 








fJRACoAP/^ | 


L2s 






BKANCH To PK.64- 


~BRPR£4 - PR.Z3 - K'^Z.e/34- 


€TL- 








PAVT-) 

Fl jiKr>=>- preset S— -*-C 


t>/CX£> s FU.I4I- »E3 


FE6? -J 


fN 


pre/3^ 















PREP. 
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PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



Pfcfc 
3 

COMT 



PREOPEE = 



MB 



C 



A 



EXCEPT '. FAST/>M 

PA PSD I -j RfAD LliMlBir 
STPC 



XPSD «^- 
FAST/A1 • &b 



£F 



A 2-431 



P5VVI -^ A 



C£ -^?- HC 0407 



} 






Ay 



FADW/H 
FAST I 
CLM J 



FULAD 



P-l ^ P 



ser mem. £eq, 
P-vl -— P 



C n = MSn • C.XMB 
DXC = Pe.e&?ei?. • p s.E3 



^/An - KX.^> k%ZS> MAXERIKH4 

AX,e£IWrt-= FAST0BE-"PE.e3' #Lf 
+ FA PSD • PK.S3 

+- FAsr/M ■ pees 

•f FARWD- SOX- PR63 
A*FC =• FASTO^B -VSBi ■ 3L4- 

A*P5wi = papsd . Pee3 

A*S 

A*CC = FAST/M • PR€3 • C6 

S/MC7 = FAST/tt • P££3 • NS£ 
PDCBI = FADiv/l • PRF3 

+ fast- • pc.e3 

+ FAC0l-\P/L«PKE3'O'm 

S/Anq/2 « FAu>AD/a ■ afctf . ?££3 

PUC3I = FUlAD- FRB3 



NPADW (c) : Ek. 

P) • &L- 

FACXV/l (C) '. BU vi 

(D5 : ELn/1 



-STACK M^LT/PlE 
A»JD UM , STM 

-STACIC VVOB£ 



FAPW/H 

FAST f =^(P] : EW.AZ?Dje. 
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7 of 13 



z 



PHASE. 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PRf 

4 



r^L 






FULAD 



5 



MB- 



C 
(p. lj -^p 



Right ALI6-M P =^- Load 
Lepr Ai_i g-m A ==v' st-o>re 

p^ff-ser s/<3-aj pad 

ppeser I> — *■ <B 






5n = PRn* 

DXS = BC£ • PEE-4-. MFULAD 

s/CX5= FAT5IVH .PS£4 

Ca = MBn . CXMB 
D*C = FULL AD. PKE-4 
PDC31= FULAI>- PSE 4 

DKDK8= NBC£ . PfcE-4- 
AxAL.8- FA5T<?ise.MBC?. Fee^- 

■+■ FA NAT. SW/2.N6C=E.. PKE4- 

s/sxd - Pee 4. (bc*i) 

5/SF*/= FAHW- PoS ■ (i3C=i).PeE4 
S/SPZ =■ FAHW. MDo8 , (&C»]J. P££4 
+ FA&VTB ■ (BC-l). PKE4 

BCVCl = K/BC2 . P/e£ : 4 

/4x?/o/2 = FAC&Mp/i. &U7- F££<h 



See 5i<3-(J pad Logic 
Teop oi^res A"S£ 

CK<J5riEO (SP*J oK 



PREP. 



of 13 



I 07 



PHASE 



L 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PReP 
em 

ptJAse 



PEE 
/34 



A •+■ D — > s 



D - A - ~> S 



s/sxapd = faadd -(pbe/sv f p^J 

+ F A ST/fl • (PK£ 3 + Pt4 t/p-j 
f PAST/rt * P«* 



S/StAMD s FASUB • ( PR&/34 + PH3J 



5/5XPMA = FUPLM -(p£E3 + PMJ/f) 
+• PuPL^« PM8 

S/sxA - FASroEE • Pee/34 

+ FA&VD-(Pee/34 + Ptfz). ^£? 
+ FAMT • pR.e/34 

-t FAPSP* PR.E3 
+ FUM/HOPR&3 



S/5<D = FUIMT • PK&3 

+ FAL^FP 'FZE/34- 

+ FALoAD-(PR^/34 + PM2) 

-V FU*W • PRE 3 



?R£/24 /s rue 

LAST Ci.oc.fc D(JEiH<3- 

Pee- P. ^HfM Rs<t 

Placi? ( pee/?</ 

/s coikJc/Dewr w/r# 

Ptz.e/34 13 coihJc/psdr 
(A/ 1 rrt P/ZB 3. 
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PHASE/ 


FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


peep 


/; 


p£>e/? RseseT £ok1t. 






P«AS£ 




D - 1 — *- S 


s/sxJD^i = FUPLvV'(p/?e3-rPA/j/F 


+ PWS-) 


PK£ 




J) + i — *- 5 


<,/sK&Pi = FUPsu/-(pee3-+P4j/F 


+ P*S'J 


/?</ 




A + i — *- S 


S/SXAP1 = FaBIP-P£F3 
C/zxAftll - FUBDk'-PR£5 








■" iJ " ^~ t^i 


S/-5X.MD =• FA LoAD/ C- (?*?£&/ 34+ 


w<?j 






\ A A D ~v 6 


. S/PK *AV = F A s e *- • PR e 3 - M frl_7 
+ era 4 . &lB-Pxs3 








\ WA A P — *- 5 


S/'PR-KhlkD - F A5E L > PZ.63 < 3-L7 








\ A ■£) D — -*- 5 


3/SxAEcfep - &::- ^Lg*- PR&3 








! A v D — *• 5 


■j./:-^AoT2P - Cfu^-OLt' PRE 3 
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08 



PHASE 



1 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



?eep 
PrtAst 



/3H 



Corner ~-?bau /'A/k-ir~ 

ser Men. !?e$ aajo '£>ArA %sl. 



set Metf6K.y g£Qtie*r 

&ArA 7Z&L. peuvsD 



•Ser Wzire hA&M. ■R.ec; . 



PE.eser B — >■ S 



\s/Mzq./i) = FunJr • p^53 

+ FU.WA/T. PetS 
4 FA*SiO • Pi?£3 



(5/^^/3)+ ^8j^s) J 



{s/riZQ/Z] - FAPSD • (pge/94+Ffte) 

+ ifAsr/M* PRS3 ■ hl&uoy PLA 1 



-hPACOMP/L' &M'P&3 



(s/rt8xs) = FAsroze- TR£-/34 
+ FAFS.0 ■ Prz-B? ■ tyf 



S/SX8 = PUBAL. FR63 

4 FAL<9'AP/A-(PI?e/34+-/ p *2) 
4 FAPSi?- P£^5 



l Atz6 ifiHwren 



PREP. 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




I—/4-5T" MeM^rcy i<ie-Ai5 


5/4xe£ = Fasp.D23- p/?e3 




peep 




+ FUDW. HR3»-Peff3 




E*JD 


PEeoe-r T<Lfc — :> A 


+• F/4 STO RE • P"££/3 "f WOT 
+ (fAST/M • PR£3 •iJtfJO 




Phm? 




•Kl&LA 






■f FuMHC* P1L£3 








-t- Fas . PE£3 




pis? 


MeR.CrE i — *— LS3I 


5/LK37 = FADW/L'PZ63 




/?V 


MST MeHoxy W^ire. 


+ fuwmc • ^e^ 






rteser 5 — ■>- Kvi/ 


o/sw = Puxav- Pe53»(s1AkJl? 








+ FA 5/1 'tie , Li-(pR£/3'i + Prtt 


) 






4 FUBAL-Pre3-nIA»J!-2- 








•+ FU6PK* Pfiff3 -MAiJi-^ 








4 FU&r^' P^^3-MAkJl? 






FAsr ^>- ^er £w? 


S/SW8 = FAST Pk63 


'3WS' 1<S. PH'I 




PUM&P =2>- s£-r 5W7 


5,/5VV'7 = FA-T- rl:^"!^ 








+- FaLAlA/O'KDW'MD0.PK£/? < i 


Sv</7 fPVicATSS 






+ Fku>W/fr&u5'- NDi6- reefa 


secovo Pass To 

FAST S6-£}u£fJc£ 
AsJD S/<S-K/ OF 



PREP. 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


pfceF 


(5TMJ —^ P-l -^>P 


PPC3/ 


= (FAST/aj • /^£3 -//#^ .A/irz. 4 


Pl4A$£ 


(Ltf ) =^> T?_ | ^> R 


RPC3I 


= (f#ST/M >FZ£3 • tf&UOJ'&L* \ 


PRe 










/3V 












TlMlhUr SSLSCT FUP FLOPS 


s/ruL 


- FACoMP/'j ' i ?££/'?¥ + w£j 
t FAST ■ P7Z€3 






T/JL 




+ (AfJL.?- • P££3J 

4- F , AC0MP/i.-(Pee/34+P#S) 






f (fadw) =*" ser Prt3 


BR.PH3 


= fl/SF-P^63'UAHL7i-p'ZS 






I (>/4HUl.) ^ se-r 7^3 




+ FAMPS • PRe/34« MFJ&PH5-'K AM-i 




BEAOC(4 ('lPS'.p)-^ ier PH3 




+ PApbD • PK.ci • MtiL'f • 14^7 






BZPHS" 


- (AULi ■ ?ze5) 






(FaSi) =>■ ser PHS~ 




+■ Pat > PlZ£3 






CFi+S?-HM!^?seT PUS 




+ FdSP ■ PS£3 > UVZl ■ 






\. / L K V STH) -^ S£T ff^ 


ftZPHC 


- (fA^r/M . p££3- AJCUOJ' KiAv] 


-£ 




\ FUiF * PZ3-2? 5£T W3 










(fklAT'-bWO^ ==r- 5£-r Prf? 


BCSPHV 


= FA^T • SvJZ- F-Ztz/34 






f£#al ■=^ s"er priio 


BfcPi+ie 


- F'J£ta ' ?K£$ - fllAlJt-Z- 
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PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



io 



IT5L 

PS 



SUP OF EjCEcuTlOKJ =^- £MD6 



UPDATE PE.OG-"RAf-\ APDR. 

rues, peoo.l ^ 

AT3DKIP(JotV P4- I -/-> P 
AS NOTED J 

D6<1£ PROG-A €) 
APDB IP I p _ , p 

1WSTT IS TO r ' 

8E R?P6AT€dJ 



R&FeeAKiCe ADCR.=^ PR5-6ET T>*S 



EMDE = E*C • PHIO 

Cn = Mf5h • CxMB 

DXC = PHIO 



£AJP£ 1-5 Ph'ASE !o 
POE A*L<_ xosr- 

E-x-c is set w/rH psei 

AMD INDICATES THAT 
Tkist, execution! 
PEECxDGD THIS PHIO. 



a^^c 


= PHIO 








NAB 

J- 


*#^ 


c T2e<i.g7 


1 | 
71V n|/2 


..1 


ft- 






pK5, \d 


\ii l«t | /-S" 


"KefAcsr. a/| 


1% /4ppk.. 



Q FUtOcno^s 

WHICH PV-OCz AODt? 

is Mot ^xpokre Aee 
(4.) B*ecur> ruir 

(&.} XOSEIZv/ICe CALL 

(c.) rMreftrduPT 

(0.) HALT 

(e-) P Hold 

(g) r»JST. IS ZS2£AT£D 
IF.Mmc of £*a 
PPC3I = FUEXU •(lViT+I«fec)-£tJDe CHfilM IVAS TKMiU- 

■+• FUMKC- WN\C£ • EMDE- (Ik1T+ ICrsc) A T6P g/ IW~EElWfT- 

OR Iff SERl/lCS CALL 



puc3i = /<j(fuexu,£wd). MI^-SC 

. PHIO. HHAlT. KJXMf. tiXAtioiJ. 



S/SXD * PvAlO 



ENSE 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


10 


JId-£k)fiBL£ -=^ Xerew 
IhiTSrtZliaPT .EtfA&Lg =5?I£U 


s/reresi 
reKi 


= TerSC • PHlO-^lS'IkiH 
•=- KRUW • PHlO-MlffSC 






5er ARiTH c3l/£RFL0WTK.AP 


S/TRAP 


= Art. ccz'Prtio- £>i/6EruD 






rwbftc -*- /p«^-Do,./r7l^ 


5/LRXD 


= cryc 






Lp/seser R-R.-r A 


S/MXKR. 


= PHIO 






EKSASi_e FRei ^PREIEU 


PRE 1EM 
S/PESi 


= u (s/teap) • t4 (s/iu riup) • MI©" 1 


iC • KJHALT 




CLEAR e IZ£S£t/A 


CLEAR. 


» PHIO 
+• EES£r/B 

= CLEAR. + ... 








"pWtite P/P 












si s re. 










CLEAR =^- ^ERfl-*- < 


AtJL? 

I* 

CV£R.IND 
I MTZAP 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




COM TEN T\f . n - K £ <3 ! 5. T 5 T< 5 


IKISTRUCTIOKI FAMILIES 




PREP 


At - ei^D ob peePAtZATOM 


PALfi'AD: U,lB ; lH, LW, LD ") 


X»SST "TPescicif?>(=D 






FAl PrAD/fT. : LCMjLCW, l.CP \ _, 


it- *■ 




H ■■■•> f P) : Pffftft, 4 DDR. 


FALCFP : UCPTj LC!^ LRP i 
FAU.F : LCFI, LCF J 






" : = ; ?'" (P) : E(-f. Awn, 
" ^5* :B) : PKOOr ADDEL 

load p^lat^d eveMts 


FAD^//l ■ LD, LCD; ^LSO-AD } 5D , CD 
FAS10 : Lr, LB, LH, LW, LCF LCFI, LTZP 

FAsH : LI, LB,LH, HV, LD LCV+, LCW, LCD 


| TH=T5E FAMILIES 

r xniclude sevei?AL Types 
J op" rMs.Tizucno/ds 




PUEIhJCr PpeR 








-j f 5!&N PAD JMMED. 
L - ! [ B/?AWCW TC PRE 4 


SPIM = (Ft/Lr+ folcfi} • P«e/ 






5/sxd * (Fi/ti +F^Lcrr) - Pjsei 






BEPBfr* = (FUII + FULCFT) • PRB\ • .VAk/lS 






fW) pR6ser D _ s 

FALCFPJ 


S/SXD = FALOAD- ( PRE/34 + P*2^ 


PRg/34 /& L.A&T TWASS 






+ FALCFR. PEe/34 


Of fZGPA&ATiOhl 




PALOftD/c=^ passer -V-+S 


£/SXMD - FA LOAD/£ -(PZe/34 + PW?) 






^ A ^ L0 "1 _s. SET MtMO)?y REQUEST 
FADw/| J ^ 


,S/MI?<?// = FASIO' PR.E/34- 
5/AHS<5/3 = FADW/I • {PZi*/34 * PUS.) 


FASio; fetch Me*r iw«r 

FATJW/l ; FETCH Ev/ 




FASH ==>■ SET FAST MEM ffi/zire 


S/Hv/ = FAS// • (Plte/34 + PHS) ■ M&Ll 






f=AV\A//l ^ tASKSE L -^ LR 


S/LR3I - FAVW/I • (V/Wii- • Pzes) 





'FALOAi": LI (SE^ LB(7£) ) LH(Se) j LW(32) j LT>(ia) > LCH CbA) ) LCW (3A^ LCD ( I A), L.CFL(o2)> LCF (70), LRP (£F) 
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Z 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 

i 



2 



PE 



FA LOAD 



FALffAPl 
FALCFPJ 



RR 




FULiep 



-5 
5 



F-ASii v ser cc 3 $ cc* 

L9AD PoSITlv/e- -^^ S&r CC3 



FA£>kV/i J 



peeser 



B- 



Fa^Io BEakJCM To ends 



Sn = PR n 

i/)212n = Sn • l?vv 

CCxS/3 - FA LCF. PHI . R3o 

FCX-S = FALCF. PHI.P31 

KPXS = FULKP- PHI 

TESTS = FA«=>ti . (PMl + PHS) 
S/CC5 = S<rT€ • TESTS 
S/CC4 = So • TESTS 

S/S*B= FAEW//. P^i 
s/^X^-e= FAVW/i ■ PHI 
KOOH&L.-D- FADW/l> PHI 
S/£>vVo/ ti* = Koohicrt-D 

BKPH10 = PAS10 . THi 



MB 

B - 



c- 

->■ s 

5 - 



•p 



Peesers 

FULP = 

Fat?w/i — 



(p&e-SS-T FN\wtire 
' LM6K Re-* 



Cn =l HBn • CxMB 

D?cC = FADvV/l- FN2 

Sn r Bn . SxB 

PXS = FAPW/I . PH2 

S/SXP = FALffAP . (Pl^£/k4 + ?HZ) 
l£/SX.MD= PALffAD/c-(PEt/?4-l-P^2j 
S./PW = FASH- (PRe/?<J+P>42j 
S/MZQ/3= FAPW/i ■ PHZ 



5&-TS ■• SJ»A <iE«AT«K 



a f 3 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PM3 


tD->5 

5 -"»- "RR 






TtL 


LD T =^- 5er CC3, CC4 •-aTE-SIS 
LCD J AMD S3263Z: 


TESrS = FA5 ii - (PMi +PM3) 
332632- MSWO • MresTS 














BiSAwcvl to et^PE 


$£.PHlo = FADW/i. P++3 




?m 


NloefAAvL £"0 6 






v& 









FALOAD 
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PHASE7 FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




CONTENTS OF REGISTERS 


INSTRUCTION FAMlLr 






AT THB BhJD OF PS.ePARATIOfJ 


FA LOAD /A : LAM, LAW, LAD 


FA LOAD/A' H&UI^UH^AH/ 


PPEP 


LAD -*f(p) ■■ £Wi 
FA LOAD/A • W*U / =*- f d) : ElV 


rU.LAyv'firR.DW' LAvy OR LAD 






(Y/1).- ^^ 




"RR— ?-A is Auro Fumct(okJ 




FALOAD/,4 => j (P) ; Em/ ADDS. 




AMD C&tiTEiJTS OF KE. 
AR.S iJOT USED BY THIS 




^ (B): PROS. ADD2. 




»£Quewce. 




FALQAD/A =$>■ PRESET B ->■ S 


S/SXB = FA LOAD/A ■ (PRP/34 + PH2) 






Pos SIGN] 3 *?" ^^T SW7 


S/SW7 = fula w a'EPvv • Wpo. PRe/34 

+ FAlOAD/A. <?U5. iJDJfe. PJ^/34 




Ptf/ 


S-^5 


5h - B n • SXB 






«L34D/4-NffUi > S -**- P 


PXS - FAlo^D/A • MtfU ! • PHI 






FALCAp/A =£>- SET COSE MEM RESJ. 


S/M5Q/3 = FALOAD/A- ( PHI + ."H3) 


s/msq/3 =$> coee- !?e<> 


T5L 


=^- SEr fm ia/kitf 


S/RW = FA LOAD/A • ( PH f + PH3) 


IV .'TJ, 1 DA.TA EeLE'ASE 






Aurc. SET o»J FOLLOWING 




po$. siCtN =*- £,gr £> -*- S 


S/SXD = FA LOAD/A • (PHI+PH3) ' 5w7 


ClDCK . 




ME&. 51 GrM ^> SET -D -*- 5 


3/SXfAD = FALOAD/A/PH' + Pw3)» (JSW7 


LADlPETCM £W0 

wlad; fetch next imst 




MBZGre i — ■»- /t.K3l/ 


5/LK3I = FULAE7' PHI 





"FALSAD/A" (Load AUolute) : LAH (58^ LAW (3B^ LAD(lB) 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH2 
T2l 


FAload/a^?* PizeseT B-+-S 

SET CC3 AnD CC4 viA TBSTS 
SUM ?0 ^^* S>ST SWO 

skid CAeey hold 

M(LAD) =¥■ &1ZAUCM To PUIO 


o n - PK^ 
■S/RKn = Sn-?w 

5/5 KB = FA LOAD/A - (PRe/34 + PH2.\ 

T&ZT~S - FA'lOAV/'A • P^2. 
S/SvJO - KOOHOLD • MSOCSIZ 
£ooh'3LP- F&LOAD/A ' P^2 
5/FL3 = Koo\40LD ■ KOO 
PZOBOi/eZ- PA LOAD/4 ■ PHI- SJOl 

BR.PHIO =■ FAloAV/A ■ PUZ ■ NCfUt 


LOAt> EWO 

WO OVR_ IuDICATIOfJ 
Foe LAhi iwsr 


PH3 


B— 5 

S -+--p 
(sef ccfKe me-m. Keo. 

LAD =>■ <, SEr PM iV(2l TG 

ME — *-C 

Pos, sia-M => Preset p— >S 

NE&, SIGN re> PRESET -D-*-S 
Fl3 =?s- FSeser ^3! 


PK5 = FA LOAD/A • PU3 
S/MRQ/5 - FALOAD/A' (PHI + PN3J 
S/RdV * FALoAD/A ■ (PW/ + PH3) 

C n = MB n -MBKC 
D>cC = FALOAD/A • PH3 

S/SXD = FALOAD/MPHH-PHSj'NDO 
S/SXMD = FAL0AD/A'(PW|+PK3)-D0 
S/K3I - Faload/A- PW3 ■ FL3. 


LAD - OKiLy 

FETdw- nexrrwsT 



FALOAb/A. 



2 of 3 



PHASE. 



51 



FUNCTION PERFORMED 



IGNALS INVOLVED 



COMMENTS 



PH4 



T«L 



±D 



S 

5 



-> RE 



set c.C3 and C£4 via resrs 
Lffftp yt o =?- SerdC3 

sum 6-"EE6-re-^ tham se-ro 



OVERFLOW =^» SETTCC2 



B^AKJCI-i TO £MD£ 



TESTS = FA LOAD/A • PH4 

S/CC3 - S&Ti. TESTS 

S3243 2 = WTEsrs// ■ KJSWO 

SG-TS = WSOO&B - hlSO 



PROBOi/ee^ FAloAD/A- PH4- 

&/ccz =r -pjzcrB»\/e Z • (soo& So) 
ISfcPHfO « faus-ad/a- ptf4 



S00C3=O 



CC3 



CC4 

o 



SS2C3Z 




So 

(<i F».CoM 



<Vcc3) 



NlOKMAL &t4DE" 



PHiC 

(ewde 



FAL 



&A:p/A 



S/TT2AP = EWDF- CC2- Art . OVetUtiD 
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PHASE, 



Z. 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENlS 



PREP 



CONTENTS OF REGISTERS 

AT THE FtfD OF PREPARATION 



AUD 

dK? 

EaR 



(P) 
(A) 



RE 



--> PBES&T AaD->S 
=> PRESET A vD -^ S 
=^» PRESET -A ©D-»- S 



fasio =^ set cose mem. sea. 
fas it «^- ser FM WETTE" 



IySTRUdTlOKl FAMILIES 



FAS 10 
FASH 

enxA ■ di<2 
S/PRKAD 



AKiD, CtfZ, BOIL, Plus c^heks 
AMD, 015, SOK. PLUS C5THER 

0(2 > FALO'6-IC 



these families 
imciude several 
Type's tfF rKJsrj?ucTioMs 



AMD J 

5/SXASRD « <*U<*.- #/,?• pee 3 

S/MRQ/i - FAS 10- PRE-/3 + 

S/RW = FASii -(PRE/34- + PM2).wdli 



FETCH w£*r i^sr. 



OR (4-*^ EOR (4-8^ AND ( +B) 



I of a 



PHASE 



£ 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENlS 



1 



TSL 



PH 
10 

EslDE 



AMD 
FAS 11 



►AaD 
•AvP 
A©D 



5 
5 
S 
5 



"^ 



RR 






SET CCI 4 £C2 
VIA TESTS 



FAS 10 ~> SKAUCH TO Et4PE 



TESTS = FASH -(PHI + PH3) 

■~,/aC3 - 56T£. TESTS 

S/CC4 -So ' T"(=ST"S 

BRPHiO =■ FAS 10 • PHI 



WHEEE n IS DeFlKl&U 
AS EACH OF 32 BUS 



See FAAKITH, PH3 
££Q.U£HCE FOR. 
TESTS D6T4ILS 



Mokmal EMPt 



OR } tOR ; AND 



a of a 



.S" 



PHASE, 



l L 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PI?EP 



4"" T>£ rMD I 1 : - .*■■■■' 





\ 


is) 


= W 


^ADtV, 


'^ 


(A) 


RZ303' 






(*) 


PROj- API;/ 






"(D) 


E-Wv i 






! A) 


RR. vl 


FAPW 1 


■*< 


(P) 


£W ADDK. 






- (B) 


PEO'ir APDK 



EVENTS PUp:IMG p ^: p . 

P4ADD -^> PPESET" A -+D->S 

FASUS ^> preset 4 - D -•■>• S 



FASIO 1 
FADW/i J 

"as i ; 

FADW/I 



SET MEMOKV "fe'eoUEST 

SET PAST MSMOev ft'eiTE 
MEI?0rE 1 — =>■ L.R 



instruct/on families 

FAARITU ■■ AD, Ai,AW, AH, 5D,5lV,S.^ 
AD, AT, AW, AM, AW/M 
3D, Siv, SM ,CD / Cr,CW, Cfi, OB 
CCM , CLE 

Av/j Ai, AH, SW^h , plus o^nees 
A^Aw/jAI.AM.sd Siv.sh 
plus otHges 

4D, SD ALSO LP, LCD ; CD 



F.AADD 
FASUB 



=A<3lO 
FAS 1 1 



FA DlV// 



S/SXAPD = FAAPD • ( PBE/34 + PH2) 

S/SXAMD = FkSUB' (PRe/34+PHZ) 

S/MRQ/I = FASIO- PKE/34 

S/ rf\R.Q/3 - FADW/I- ;^RE/3-4 + PH2) 

S/I?W - FASH •(PRe/3++PH2)- WOli 

S/LR3I = FAPW/I • (MNLfc-PRES) 



this seo.ueNcf 



^F5E FAMILIES 
f INCLUDE SEVERAL T/P£5 

; of W5"n?ucr!OMs, see 
coMBiu-p lists p. 



Pee/34: ust PHASE OF 

PH2; REPEAT Foi? FADW//I 

FA«.IO: FETCH *JEXT INST. 
FADW/l : FBTC.U EW 



FAARITH"; Al (2o) j AH (so), AW (30) A3> (10) } SH (S«), SW(38), SD(ia) 



3 f + 



PHASE/ FUNCTION PERFORMED 


SIGNALS. INVOLVED 


COMMENiS 




FAADD => A + D ->■ S 


5 n = (P£r>© K n ) • 5XAPP 


WHEee ^ \s derive) 
AS ea.c h o*- ?2 bits 


Ptf 


fasub => A - D —>■ S 


5<APD = G-KAP+&X^Ap+G-KAv]p+L?/ 




i 


S— >■ RR 


%Rr\ - Sn ■ "Rw 


cadw/i ^F- S->?Rvl 




fas// =*- pieoBS CC/ iitz y:a Tests 


TESTS = FASH • (PHI +PW3) 


SEE PH3 OF THI5 




fP£OBE0veeFi.-w 


PR03E0VEI? = C"AARiTH-( PHI -v PH3) 


SeO'JENlCE FoE. TesTS^ 




FAAEITH — > \ _ 




o\/erz-i=uow ; Akjd fnp 




[Sercc \' EMf. 1 starlet 


LiiWeLOO = FAAEITH-(PM1+ PH3) 


cAwrey perAii_s Fog 






'presft 3 -->■ S 


5/SXB = (FADW/I- PHI) 


Most s/ gk) if/ca*j7~ 


1 IlL 




preset rr-^a 


S/AXKR = (FADW/l • PHI) 


H^cr. 




FADW/l =^- ■ 


SAVE S ^ 

^HOLD EfJD CAZftr 


5/SWO/NZ = (iOOWOLD- M5003/2- 
5/FL3 = KOOHOLD' iCOO 








X.OQHOL? = FADW// • PHI + FA LOAD/A • PH2 






FASIO ---^ BEAMdH to ek/DE 


SRPHIO = FASIO -PHI 






EfJP CAEey ^- £BT CCi 


■s/cci - CCI X <oo 






&VE-PFLOW 




5/CC? = FRoB&V&lZ.(SQO{±) So) 




V - S&7 CCZ 






S/^BHIhJD^ VK&BSV&V: 






Po&irwe Result =^»5£T cc-3 


&/ C.C3 - SCrT? . TE^srS 






Ne<7-fTive ££sui_t=^sft cc4- 


S/ CC4 = So . T&STS 





FAAR1TH 



cf 4- 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENiS 








FADW/i Owcy 






B— *S 


5n --B n ' SXB 




PH 




5-^-P 


P*5 = FACw/J «PH2 


XFFK. PKOCr ApDR. TO 

p cea. 




MB-^C 


Cn = Mbn • C.xMB 






FADW/'l **>1 


T)%C = FADW/I • PM2 






[rr^-a 


S/Ah = KR n • A*EE 






p,a add -^> peeser A + D -*■ s 


S/SXAPD = FAADD • ( Pee/34 + PH2J 




PK 


FASub =^=- peeser A - D -»- S 


S/SXAMD = fASUB • f PRE/34 +• PH2) 






PADtv// =5- ser coee Men. sesj. 


6/ /H£<?/3 = FAPtV// • ( Pee/34 + Ptf 2) 


feral wexr iKisr 




Doubls- pzecistoN add oe 


5/^3/ * PAP///; . P^J • Ft 3 


1^31 IS BUILT 




TO ds 3 CAZEY 




uPsiDS T>ouun 




fash => preset weiTg to fm 


5/EIV = PAS!! -(Pee/34 +PHz)-HffU 





FAAR1TH 



3 of 4- 



PHASE 



Z. 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENIS 



?H 
3 



Et^DE 



FAADD 
FASUB 



A-D-^S 

s 



RR 



PC08E CC3 i CC4 with 

Tesrs 

MSWO =*?■ S3£63 = O 



Positive TSesaLr=^-ser CC3 

PR.O&B OVERFLOW 

SET CCl IF HUD CAEV.r 
3EAhiCH ro EMDE 



S n = ("PRn © kn) 1 5XADP 

SjCAPJ? = (3-XAP + GXVlAP + G*A*1D + K3I 

RR n - S n - K* 

fresTS « FASii- (PfJ/ +Pris) 



<( 



JS3263Z 

B/CC3 

S/CC4 



- HT£ST£,/l • blStyO 
= (sooL?>7*o) ■ USQ -UFACOMP 

- SCrTZ • TESTS 

■=■ SO ■ TSSTS 

■iPEOBeoi/EK = FAAElTHt - (PHI +■ PH3J 
JS/CC£ = PE0BE3VFR-(S00©S0) 

£C1XKO0 = PAAeiTH • (PHt + PH3) 

S/cci = cci xtcoc- woo 

BRPHiC = FADvv/i • PH3 



MOST SIG^IPIC^kJT 
hiALF OF POuiBl_evV0/CD 
ADD. 



SlA/O (S3Z4.3 *o) 

jwro s<s-rz (s</* g&at. 
ez thah zezo) 

CQhlDJT/OH COD0S 
SET /A/ PtiASE 1 

Aze o^ees/Pets sy 

FZ/CC DUZIUCt pub 



AM (AeirH./4ASk A j =$»• trap to '43' 
OW OVERFLOW 



£- kJ i-' t 



5/ TRAP 

S/TR30 

±>/TT?3l 



= tAyDf • CC2 • AM • OVBfSruD 
■=. EnDE. CCZ. AM . Cn/£RIiJD 
= £KJD£ CCZ. AM. £fVEX^D 



FAARITH 
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117 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




Contents of Re-ciSTe-Rs 




FA^AT 


PKF 


('A) "• ^R CkAs' used) 




r^ATvy (33) 




(D) : EFF uocatiou 




MT rt (53) 




(B) : FeoS-, AD DC. 




MTB (73) 




(P) EPF.AEDR. 




x o i 




PEt SET A — >■ 5 


5/SXA = FAN\T- PRE/34 


11 r 

i o. ] r 


- i 

-V! 




(R?4oi ■-■■>■ 6L-T 51V2 


S/SVV2 = FAl^T-FHl-MR? 


CV 

1 




PH 


R positive; <' NJR28) --■•> R *>A 


A*R =• FAMT' PHI' MR28 


0" 


) 




1. 






a 








R. UEG-ITIVE" (R2S) =5»- WR^A 


AXK\R =. FAVAT-PHI -R.28 




" 11 










AU<$r\ * ** 






2. > o ■-:.■.->- P^e set .A+D-^S 


S/SXAPD - FAMT-PKi • KIRlg- NJ1?£ 


flWVS 


■ ~ 






R < ==>• PRESET D-A-1~>S 


S/SxDMAfA.J = FAHT.PM1- T?2g 








T5"L 


r = o -=^. PeeseT D — ^ 5 


S/SXD = FAMT-PH1 -S2- 


J, JL 








STone ^ 


00 ! 




tntrap ^> ser rMrEs^UFT" 


5/CEIMT= FAMT- PHI.- IMTSA.F 


Mop a. 


0-1 




CLOCK! EUAFL6 




1 


1 




MrurEAp =^ ser tiil timinc* 


S/TIIL = FAMr-PHi'NrMT^AP 


Ui 

Q 

-z 


0- 

D 

-2 















W FAWT": MTB (73), IATH (S3), N\TW (33) 



3 f 4^ 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 






S/BCO - FAMT, P>42 . 01 . K/P3Z . ^RZ- 
S/ BCi - FAMT. PH2 . #117. KJP33 . SIR£ 




Ph4 




BCX. = FAMT. VtiZ. &l . KJRi 


^ T"i m i w a 


Z 


R>0 =* 






Mi>jtr:at»\. =T8 l. 


*• /^t.U *" t> 




R<0 =^D-A-i — •>- S 


Sn = (vc n © PRn). S*ADD 


K=0 = T5L 




R= =*> D — ^ S 


+ PR-n 


LnST1?AP = T5L 


TIHF 


5—*- A 


AxS = FAHT-. PHS 




•=>te 








* 




VIA TBS.T9 

RgSJLT PoS =S>- S£T CC3 
Mec-r^sercc^ 


TSSTS = FArtr. PhlS . iJltiTRAF 
5^. r ? = (Soo63^o).kJ50. hSFACOHP 
S/CC3 = TESTS • «SCrT€ 
s/<cc4 =■ tests. So 

CCI *Koo= FAMT. FHE. UTkITKAP 






HIMTKAF < 


•gyre fup caic^ 

Fl/MTB =^ SET FtAGr3 


CCI X. K-Z3- FAhAT.Pri2. MltJTKAP. eful 
S/FL3 = CC\ ^^23 








e'l/euFLow =>- seT cc? 


^ 


f PRoBOVE-R= FAMT- PH2. MIWTRAP 








MAuF we> O/EL. 




Pe<3&a'v/&R'/H= FAMT. PH2.S1INTRAP. S'U^ 

3/cc z ~ pizae&vER . ( Soo © So) 


^ 






^MTB=^ CKUSH S-L3 




+ PKap.©V6K/H.(S\5Cit)Sl« e ) 
523 = I. CC1><K23 


r^4 — ^ z3 








\y KJ 




rHA5& 2 dosJruouet? 







FAMT 



2 of 4- 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



2 



3 



T5L 



f&xrT Highest PKio*rry 
IUtsap«*"|arm Hr&t+e&T pw»*n-y 

PFe-se-r /A — »• s 
(T?^o),hArw =^ ser d^rce write 

glSAUCH TO PH8 



12 = ol 

OK 5* 
HTtt/ J 



LEVA CT - Famt . PH3. IslTRAF 
Le^AKM = FAMT. PM2. IfJTEAP 
CKlTseetS- = FAMT. P^.TMTXAP. S0031E 

s/sx/) - famt- (pee/24 + PH2) 
s/mbxs = famt. PH2. Nlefi.Klez 

BKPH8 -FAMr-PME. (l?2 + MSl) 



or? >-Ajlist sr&N 

MTB - SlI^TKAT* J 



MTH.erVFL =?=> e*CHAK>&£ 



wrg ==> tsst bvts = o 
FJHrsi6U ==> CCS 4 cc4 Xe*er 



■B^AiJCH To PE64- 

Foi? peev^KTre AligjJ 



FUN\TSI6U = FAMT. PH3.MruTRAP. (CGZ+UfruS^ 

FUMTSVgR- FUMT«>IG*I- HF"l_3 

S/CC3 ■= F^HTCfVe-R.. c.c.4 
£>/<^C4 - FlAMTerV£K • CC3 



S/CC3 = FUMT3I&M. FL3. NlS.'&3l2 

'r/ca4 = Fut>MrsiciW 

3T?PKE4 - FAKT.7H3 



Si£Z3 i*JiLL. B<= 

seizd -p^s. To 



FAJAT 
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I 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



4 

T5L 






PH 
T5"U 

lo 
£K)D£ 



LeFr Aus-m A 

B^AMCH To Ptf? 

SET A — > S 

SET COK£ MEM. WK.tre 

3C ■£ O SuSfAiM PH4 



A*AL8 = FAKT- SW2 • W6CZ .P(S£4 

B^Pt4 8 = FAMT* SW2 ■ PB.&/34 

S/SXA = FAMT- PR.e/34 

s-/MB*S =■ FAMT- SW2 • PEe/S*4 

BPP/^64= PRE4 • IJSCS 



A 



S 
s -^- 



MB 



-s~S 



•P 

SET COEe t^SH R£Q 
Ees£~ XriTEAP 

Normal enJd£ 






P*SKB = SlFAFL- NFAKPS- PH<1 
R/lWTfcAps FAMT- PMf 



FAMT" 
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PHASE:/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




COUTEUrS OF T?£C/ST£f?S 


INSTRUCTION FAMILIES 






AT THE BKlD OP PRBrAZAT-sau 


FASTORS: STBj STHj SnV y STV, 5>TC/^ (Xrt- 


i/flSf), (A\A/M-NPRe) 


PREP 


STCF =3?- (A) : BYTE ALIGNED CF 


FA5T0RP/I : STD, (XW-NPes), (AtVM.f/PZS) 




STB =*> (A ) : SVTf ALlCMrD %& 3I 








STH =*- (A) •• MV AU6HED F, 6S , 








STW => M) '• ^003/ 








STD =^- (A) : Evf 








Xw") f(A) : Roosi 
Awm) ^ 1(D) ■. gw 








(3): PROfir. ADDR, 








(Pj '• E-^F APPR 








STD -=^- (P) •' £Fi=:APDi?vi 




THE T:ZAMSF£rz. g-^A 




EVENTS X5UR.IKJO PR&P 




/s Aw Auto Fuhicriabi 




5T£F =s> ruwisir R— -»-A 


AXRRIUH * FASTOPE • FRP3 • tf^ 


/kj F!S£3. 




EUABlE cf -^-A 


AxFC = FAST0Re-PRE:3- 5X4 






5TCF-) 








STB V ^7* LBFT AllCrU A 
STH J 


/UAL8 = FASTDRE-PRE4- NBC 2 












AW/A -5* PRESET A+D-^-S 


S/SXAPD = FAADD ' (PRE/34- -h PH2) 


FAADD ISQUAuiPISD 




xw *=?. jprese-t p — >- s 


s/sxd = Fuxvv- pees 


WITH (fUAH/M • PZP3 ) 




[set fm write 


S/CW = FJXW- PI2E3 






FASTOR&=^ ( ^e-r Ca*£ MEM REQ 


5/MBXS s' FASrote • Pe.e/34- 


STD ^* STOKE ■'Rvl 
(s/ STD -**■ STORE R 




5/ SKA = FA STORE -Pee/34 






J™ "I «^ PRESET RR-*A 


5/AXISR = FA.STORE'PRe/34 • NO'S 





'FASToRE": STB (IS), STH (SS)j STW (3S^ ST3) (is)j STCF(7A) ) XW (^) J AW/A (4>0 
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PHASE 



1 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENiS 



PMi 



oR. 
AwM 

TSL 



5T0E£ 

PR 



AWM 



XW 



FAST0T?E ■■ 



I 



-^5 
S 



S 



v- 






STHl 
STD J 



fastoihf/i = 

STD ==> R&set P3 



Pees&T A -^ 5 

SET CORE WiClT£ Re«, 



A\A/M~! 
Xw J 



SET CC3 MO CC4 
VIA TESfS 



AW/A UVfRFLOw' =>■ SET CC2 

Awm, emd <iA^e/-=^- ser cc\ 

MFA5T0RE/I =£- SKAkJCN TOPH? 



fasTo-re: 



Sn = (PR n + K n )«NJfPR n -NC n ). SxADP 
AXS - PUAWM- PHI 



3 n = PR 

5n = PR 



MBx5 



5/A n = RR n - AYRR 

S/sxA 
S/MBXS 



= FASTORE/i 
= FASTORE/I 



PHI 

PHI 



PDC3 



= FASTORE • PHI ■ OUi 



TS5T5 =• FU'/W • PHI 
+ PUAw'M ■ PHi 

PKoSoi^ei? =■ PUAWK-(PHI +PH3) 

CCJ XkDO = FUAWM • (Prii +PM3) 



tJPPH'? 



« PASrORE ■ MFA.Srorie/l • PM 1 
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PHASE, 



1 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH2 



PHt 

T5L 



f A ~>S 
FAsroR.&/i ^- < „ 

BR/AMCH TO FN? 



MB 



S n = P!? n 

BRPt<? = PASTORS- PH2 



B — ^5 

5-^^P 

PRESET .4 — -> S 



SxB = PxSXB 

PAS = PXSXB 

S/S xA = FA ZTC tze • Pti 9 



PH10 
PK 



SET CC2 IF Sooi^^O 



SET TT^Ap 

IF eveePLa-v/- AM. 



^"^1 or. all okjes 

Awm 



s/cc2 = n(sooh>-z + soo/£>w)- (fusth -ehdb) 



•£>/TEAP= Ek4D£. CC2. AM. <9VeeirOI? 
5/TR30= EtJDE. CCZ. AK. ffv/ERiUD 

s/r^B/ = EkJD£. cce. ak sve-Kiup 




(FUSTH-EAl©^ 



NlSqoifeZ + SOoiCw 



s/cc? 



FASTCrRE 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PEEP 


CO^TEKiT OF REG-ISTEfcS 

At the e^d op preparation 

(c) : gtv 
(D) '. EW 
(A) : Rfcvl 

^|-^(P) : PS-OG. ADDS. 
STS -^-(P) : EVV ADDR. 
5TS =*-(B) : PROS. ADDR. 

BMD OF PREP. 


FAKiLy Signals 

FASEL =■ LS ; STS, CS 

FA£0*P- CS., OTHZfZ. COKF XMST^J. 


SSTLBCTiVS iNJSTjfe). 
CS - COMPAEE SEL, 45" 
LS - LOAT5 SEL. 4 A 
5TS- STSEE S£L 4 7 




^g}=> PKeseT A AD -*-5 


S/PRXAD = FASHL- PEE3- hi©L7 






sts =^ pr<£$er MAAD-^S 


S/PgXMAD = FASEL- PE.E3 • &L1 






fas&l =>■ Pee-seT S — **" C 


S/CKS = FASEL-P£.E3 




1 
T5L 


sts =*?- IslA aD - > 5 

PASEL=^ ppeser ^ R _^ A 


5 n = P^n 
c n = Sn • Cxs 

S/SXA = FA'jEL • PHI 


^}^(c):[ewa(^i)] 
sts =*• (c) : few a (£k7i)] 




S/AXER - F^SEL'PUi 





"FASEL" : LS (^a) ; STs (47) CS (4S) 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENlS 


PH 


/A —^ S 


S h = P^n 




2 


5 -*-> D 


DXS « FASEL. PhlZ 


(d): EEvl 


T5L 


rr.-^->A 


s/A n = ?E n ' A*EE 


(A): RE 




" s l -*■ pzeser A AD-*- 5 


S/PEXAD = FAS6L.PH4- NffLA 






ls =*?■ peeser AaMD-^S 


S/PRXAMD* FASEL • PH2- ffLA 




ph 

3 


^ ts }^Aad — S 

ls -^ A AND-"" S 


Sn = P/Zrj 


^ s }^(4):[rra(rrv1)] 


T5L 


S-^ A 
^"^ ==> Preset AvD-^5 


AxS = FASEL ■ PH3 
5/SKAOE.D= FASEL- PH3 • WffL 1 ? 


LS =»- (A) : [RR a(RRvI)] 




CS =^- PRESET A-D-^S 


S/SXAMD = FASEL- PM=> • ffLS" 






^| j- =^- 3ET CORE HEK REQUEST 


S/ttRft/i =• PASEL. ■ PH3 • Ni<?-L7 


FCTC.H VJexT* IH ST. 




5TS =*?• SET COKE MEM. WRITE 


S/MBXS = FASFU-PH3- &L1 


SToee; result no ew 




LS =2?- SBT FM WRITE 


S/KW ~ FASEL- PH3- ©*LA 






CS =^- SET TUL 


5/T/IL = FASEL- PH3- &L5 
T3X.C - FASfrL. PM3 






L* — * — ™ i-*' 





FASEL 



2 of 3 



PHASt/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PH 
4 


,T 5 s}=-^ D - >S 

cs --s* ,4 - D — > 5 

srs -=*?- S^MB 


5 n = PZn 

S n = (P£n ©^)- 5KAPP 

MBv^ = <3 h . MB*S 


ls =* [r a^IJJ v[hv/(evlj] 
cs^[(£)a^vi)]: l ew^4] 

STS^[(K)a(Sv1)] v[EW , a(Rv])] 


cs 
rut 


LS =*■ 5-7^ HI? 


RR n = Sr\ • l?w 




fa 




SGrT - ? = (S0O3I* OJ'hiSOO' FACOMP 


Sl&Ki EXTEiOP FOR CS 


T8L 


?1 f =^ "SET CC^> WP C£4 
-> ACCOKP/WiS- TO 

TTE-srS 


SGT2 = CSoo». | &0)- M SO- NFACoHP 
TESTS = FASEL • PH4 • W&\.7 

S/CC3 = SCrT? T£ST«> 


FOR PETAlL otJ 

rtsrs SEE faakith 
PH3 




^1 =^» 13EANCV4 TO E*iD£ 


5/£<i4 = -So T6STS 
B£PHIO= FASEL- PH4 • KJCTL7 






<STS -=>- B2AKlLf4 To PH9 


bZ?H<) -= FASEL. • PH4- • OL1 




T5L 


srs =^» | B -^ S -t 1 *- F 


P^SAia = MFAFL- WFAKPS • PH9 




I^SET OO^EKEK \£&Q. 


MR-Q./2 = FX.SKB 




PH\C 


Mo^kXKl EviDt 


56 £ EkAOC -"£■«-. .£ 




D2 









FflSEL 



3 e f 3 



22. 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


BJD 


Courztfrs of Sec is "re ks 








OF 
PREP 


(D) : £W 

(Fj : PRO&. ADDR. 










ser msm Rsaiitsr (Mevr insr.) 


S/MRQ/l = 


FUIMT' PK.E3 






PRE-ser D — *-S 


S/SXD = 


FUtNT- PRfJ 






B — **5 


s h 


P£* 






s— ^cc 


ccxs/o = 


FUINT- PHI 






CLEAR D0003 


dX/OA - 


FuTnJT • PHI 




HH 


ssr Mbkh-b 1 —*-/uz/ 


S/LR3I = 


Fuiur . PMl 




i 


p%et>£T D — y- S 


S/SXD 


FUlWT- ( PHi -+• PH3) 




T5L 


PRESET FM WK-LTE 


s/Kvy = 


Fursir- (pril 4 PH3) 








Sn 


pR.n 




JJ >■ _> 


W 


SitBi/^^R 


S/RR n 


S n - "RW 




2 




Rwxz/oi = 


FUZMT- PHZ 


RWjCS/31 TRANSFERS. 
ZERO'S TO K.KOOJS - 


T6L 


DOWM ALIG-M D 


DK"DR8 = 


FUIkJT • P+^2 






If 7? feus 'S odd 

TSZl =./ =^- 3gAucH To £*JOc 


SRPrito - 


FU TA/r. P/y'g ■ ^3/ 





INT (4B) 



phase/ function performed 


signals involved 


COMMENTS 


PH 


PRESET D >■ S 


S/SXP 


= FUIHT' (PMI + PV3) 




d 


PEE-s-eT pm wrsire 


S/RW 


- FUIMT*(PH/ + Ptf3 / ) 




T5L 


pOvVKi ALKtM ~D 


DXDR8 


= FUIMT • PH3 




PH 


D~ ^5 


Sn 


=■ P(2n 




4 


S,«i— 9-RR 


5/kR.^ 


- S n • RW 




m 




RWX"£/oi 


= FiiiwT'PH4 


£W*?/bi IkI 14 l 8 ITS 




3?AWCH TO E-tJDE 


BEPH10 


=. FUrMT - PH4- 


To "Kt? 


PH 


NoTSLHAvL EMDE 








10 










e^Dt 










T5i_ 











INT 



2of"2. 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PREP. 


CONTENTS OF RECrlSTG&Z 


INSTRUCTION FAMILIES 






AT THE EtJD OF PZLeR 


FACOtAP/l 


: CD, CI ) CW, CH, C3 






((D) : EL (Al!6wed) 
UFADW/I => UA) : RR 


FASUB 


■ CD I CI I CW I CH J C8 J PLUS OTHERS 




FAS 10 


: ci cw, ch i cb, plus drhiERS 






jjpj : PRO*. ADD!?. 


FAVW/l 


! CD , PLUS OTHSHi 








\D\ : EWvi 










FADW/l =3" < 


Mj •' RRv 1 
(P) : EW ADD*. 
JS) ; PROS. ADDR, 










E"MD OF PREP, 










FASUB =55- PR.ESST A - D — >" 5 


S/SXAMD 


= FASUB • (Pl2£/34 + P«2) 






FADW/lJ 


S/MZq/l 
S/MRQ/3 


= FAS to • (PPE/34-+FH2) 
= FADW/l-( Piee/34- +PW2) 


FSTCH WEXT IhlST. 




FACOMp/l =*• SET TIIL 


S/TIIL 


= FAdOHP/l «(FSe/34+P^2) 






FAPW/I ^ fAESZ6E 1 — >- tfZ 


5/ LB3I 


- FADW/l • MAML-2- P663 






CB = 2 ?- C<_?A« Aoosa 


Axz/oie 


- FAC8tAP/l. &U1- Ttt4- 





"FACONP/I " : CI (21), c B(7l) ; CH(Sl) ; CW^O, CD (II) 



=f4- 



PHASEV FUNCTION PERFORMED 


SIGNALS, INVOLVED 


COMMENTS 


PH 
1 


FASUB =&■ A-D -*"5 


5 h = (Kn © P£*) ' S^APP 




PAS 11 ■=*>> S£r CC3 e CC4 vi* tests 


^TBSTS = FASH • (PH/ + PH3) 










5&T2r = (SCO 3/ ?tO). HSOO-FACOMP 










5/cc5 = sgtz ■ tests 




TilL 






^5/CC^- = SO • TESTS 






MFADW/l -=$>• PRESET AAD~>S 


S/PRXAD - FACOMP// • PHI • W^UI 






FA com p/' *>- ser tsl 


S/T8L = FACOMP/' ■ PHI- 








preset B— »-S 


S/SXB = (FA3W/I' PH/) 








pp.eseT Rr-*-a 


5/AXEE = (FAPVV/l- pHl) 






FADW/I =£* 1 


SAVE S^O 
HOLD EMD CAkicy 


S/SW3/1?" IcOOHOLP • NS003I3 
5/FL3 = to^M^LD- KOO 






FASIO -.=> BRAsjCM TO EklDE 


BKPHIO s FAS 10 • Ph'I 





FAC&MP/I 



2=f4- 



£^ 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENlS 






r B-^S 


S n = B n • SXB 




Ff4 




<^ ~t<-*5- C" 1 


PxS = FAD^/J -PH2 


XFeS. PRCCx Appr. to 
p sea. 




MB->C 


Cn =M6n' CXMB 






CD ■=>< 




DXC = FADvV/l • PH2 




PZ 




JSR-^A 


^An = RR n • A*RR 






FASUB *=#- PRESET A-D -*-S 


S/SX4Mt> = FA SUB • ( P^e/34 +- PH2) 






FADW/f =^> S£T C3R6 MSM, RE-flugsr 


S/Mtf <?/3 = FAD*/// ■ ('P RE/34 + PH2) 






SUBTRACT £A/p C42CK G0£S 


5/K3I/3 ^ FADW/l- PHZ> FL 3 






r<3 is a C/4«/?x 








Koo FphQ-^FL 3 ) -+-k!3)(P»S] 








FACOHP/l ==> SET TIIL 


S/TII L « P-ACOMP/l ■ (PKe/?4- + PH2J 





FACOMP/I 



3 Q-F4- 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PM 
3 



THL. 



FASUB -=5- A-D — ^S 



S?r dC3 £ dcf with TESTS 



CoMT/tea- gesciLT ras^p- 

CD =^ BEASJOU TO tUDE 



5 n = (kn © PRn) • SUVP 

TESTS = FAS II • IPHI +PH3J 

S3S43S = (4Tesrs/i • NSn/O 
s/ccs = ss-r£ • tests 

S/CC4- = S<3 • T£"Sr5 

&RPHIO - FAVW/l ■ PW3 






HFADW/l 



AAD -*-S 



S n = P'Rn 

S/CCS/SIZ - FACOMP/l • SKJDE ■ MS'Ul 



no^iakl Ekioe 



FACCrMP/i 
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I2S 



PHASE:/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENlS 




COKITESJTS Of EEOrlSTEPS 


FAMILY 5I6K1AL5 
dOHP/L : CLT? , CLM 


CotAPAize LIMITS 
XkIst re^cr iosjs 


?REp 


At r«B enId of peeparatton 
f(B) : ew 


FASUB : CLR ( CLM. PLOh OTHeRS 
FACOMP : a.K.jClM, CD, CT, Ct/V, CH, CS> CS 


d.L?e- Com PAKE tJiTH 
limits isj 1?£6-<vrse 




c l* ■=*> , 


(a) ; pevi 

(P) : EW ADDE 
_(B) .' PEOCr. AtJDE. 

'(d) : ewvi 




L-iM/T-J )|J fitGMOiZ.)/ 




CLM =3*>- < 


(A) : RR 

(P) ; EW ADDR 
.(B): P$OG ADDR. 








£WD OF PREPAEATlOki 




MFQ/3 AUTO SETS 




clm. ^ set Cose MeMoey zeq. 
fasub =^»- peeser 4-D— ■ *- 5 


S/MZq/3 * FAC9MP/L- PCF3- CU7 

S/SXAMD * FASUB- (Pee/*+ + PH2) 


PATA ESLfAse owe 
CCflCt LAT6R THAN 




facqkp/l^- ser t/il 


S/TIIL ~ FACortP/L(PZ£/?4-+PH2) 


Til L 15 1££iQtJ/eeD 
TO ^LLsiV TESTS 
WH6M ADDSE — > PM 
Ife WOT PE6POKMED 



^FACCMP/L" : CLR (a*!), CLNA (n) 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


Vti 


A-D-^S 


S w = (PRrs © kTn). SxADD 


CLH =^[lEw/vi+ RK] 


1 


(TESTS 




'TFSTS = FACOHP/L-(PHl+PH3) 


CLK^^EW+fcevlJ 


Tin 


FACOHP/L -^<SEr CCS |F S>0 




S/CCS - SCrTZ* TE5TS 






[s&T CC4 |F S<0 


< 


S/CC4- = SO - TESTS 

5&-TS =■ QS003I ^o)-N^oc>. fkeoHF 






FACOMf^L ^^- pee-ser B -»- 5 


5/5XB = FACOMp/l- PHi 






CLR -=^- PRESET ER— -*• A 


5/AxfcR = fAcohp/l. . p«i . <y^3 




ph 
z 


fA1B— *■ C 

CLM -=^ J 


DX.C = Facomp/l • PH2- #ul 


CUMJ5<PJ ■• EV\/ 


(CLM) 


CLR =^ RR ^*»^ 


s/Ars = RR n ' Ax&is 
S n = Bn- 5X5 

PXS = PACOKP/L. PH2. 


CLR.^(/\) : Kfc 


1 D ■■"■ >■ J 
FACoMP/L-i c -^ p 




T5L 




'XPER CC3 -^ CO 
XFER; Cc<f -^ cce 


S/CCI =■ CC3 • FACOMP/L ■ PH2. 
S/CCZ x CC4 • FA£OMP/L'PW2 






FAcomp/l - 


PEeser A - D -> S 
S6T COEE M&MOig.y E<?q. 
L 5FT Til L 


S/SXAMD =• FASUB '(PEf/34 + PH?) 

S/MZQ/l = FACOMP/L ■ PH2 

S/T//L = FA COM P/ L • (PEF/34. + PHg) 





FAC0Mp/ L 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENiS 


PH 
3 

TllL 


FAComp/l **p 
FAO>ttP/L^< 


A-D — *S 

"tests 
sercca if s>o 
set co*. if S<0 

_ BRANCH to EMPE 


S h * (fc* © Pl?n) • S*AT7D 

TESTS » FAiOMP/L ■ ( PH 1 +■ FHl) 
S/CC3 = SfirTS -TESTS 
S/£C4 => SO • TESTS 
SG-T2 * (S0O3/^0)-WSOO. FAC^MP 

BEPH/O « FACOMP/l- PH3 


cue] l j 
sepri-w ser s data 

P5L.eAS£ 


PUPE 


Mfi>|2M*fc. &KlDe 







FACOMP/L 
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PHASE, 



t 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






PH 

1 

TTL 



10 
E^DE 



(P) j p/zog. Adds., 
sst ca&e Men. Kectuesr 



S/M&4/I = FU.WAir- P/ZB3 



Set Halt 

BRANCH TO E-*iV£ 



5/ HALT/1 - FUWAIT- PHI 
BTZPHIO <=■ FUWAIT PHI 



inhibit Advance of P£o<r adpk. 

STANCH TO PCPI 
ZkMlBlT PIZS1 

•see Pcp seQuetJce 



PUC3I = SJFUE-^U- PMfoj^AUT' ... 
BePcP - NFU£*U-HMT/\- ElJDE-MrS'SC 
PrZBlSlJ ~ W (S/TBAP) • N/S/IWTRAP) • UlfrSC • UHMT 



WAIT (2E) 



127 
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PHASE, 



Z 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PREP 



COMTehirS OF KBCi'bTES.^ 



FAST 

FAST/M ^ 
FA-ST = 
LM , STM 
MSP 



CD) 

(B) 
(P) 
(P) 
(A) 

(FAST/M.ffi) ^ 



SPWl 
SPWl 
PRO&. APPB. 
SPWO /ADD/? 

1ST EFF Location! 
RR (tAODI^e^) 
CC 



> \ tiO. <DF WoEDS 

l(*C): CC 



PSW, PLW=>- (MC): 1 






PRESET CONDITIONS WTH pgg3 



FASr/C 

PL* 

PSW 

PL vy 

FAST 
MSP 



PRESET A+D^-S 
PRESET T>-A— »-S 
PRESET D + I — »■ S 

pReser p - i — *• s 

SET SWS 
SET Sw7 



LM 



STM 



LSET CORE M&M "Eei^. 

^ JPE.ESET R R — >■ A 
f*st-4p-I — * P 

LM, STM - — ^ BKAMCH To PHASE& 

FAST =^-fpi5E5er S — *■ C 

[set rill- 



IKISTRUCTIOM FAMILIES 



FAST 

FAST/A 

FAST/M 

FAST/L 
FAST/5 
FAS T/C 

FAst/a^ 
SPWO (r) 



: PSM, PSW. PLHj PLvV,MSP 

: FSM,Psw, PL r^, PLW 

: P$M, PLM, PSW, PIV, LM, STM 

; plk , plw, lm 

: psm , psw,sts 

: psm, ksp 

5TACK! PoisJTFR POUBLEWorj 



| ToP <"= SffiCC »pw) 



SPVVI -(Pvl) |g SPA.ce cdoht [fl ^om cqu>>t| 



MSP 



STACk ToihiTBK MOPIFIER 



S/SXAPD «= FfcST/C-(pR.e3+PHl/F+PW8) 

S/SKDMA = FUPLM. (PEe3+PHl/F +PH8) 

5/SXDPl = FUPSW'fPRE3 + Pt*i/F +PH8) 

S/SKDMi =■ FU PLW- CPR&3 + PM1/F + PH8) 

BRSW8 = FAST-PRE3 

S/SW7 - FAST- PRE 3 -si ©'4 

RDC31 = FAST/M.PKg3- WfTUO- 01A 
5/MR Q/2 = F AST/M ■ PRE 3 • M ffU ■ tfLA 

S/AXER = FAST/M -PEE3-N0UO- NtfLA 

PDC3I = FAST/M -PEE 3- W0UO- hJ»LA 

+ FAST--PE.&3 
BRPHi = FAST/M- PRFS-Neruo-UAUUt 
S/CX-S = FAST- PR.E3 

S/TUL = FAST- PR63 



'FAST": PSW (o^ PLW (0«), PsM (0B) ; PLM (oA)^ MSP (13) LIA (<2A) STM (£B) 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 






PHI /A 


_ 


PHI - 5W8- FAST 




PH 
1/A 


FAST/C^ D + A — *-5 " 

plm =>D-A — >S 
psw ^pD+1 ~^S 
plw ^>P- 1 — **S_ 
Si 
I 




B- C.« 


=■ 


(Kr\ ©PRn)- SaADD 

FAST" ■ PHI/A 

Cxs • m(fast- phi/a) 
e*s ■ ki (fast- phi/a) 
Sn ■ CK5 
Sn • C*s 


UP JDATe WORD COOi4r 
TO C nee 

*&L*(C) : ivcsi 
<y(i^ (c) : wet a 


■ 

CRUSH SIC 

iSI *-C 14,31*1 

.EiZO— ^CooiSj 


SI4.KJH 

cxs/o 
cxs/i 

C n (ByTE 5) 


TIIL 


AlCr© Kit (wocp Couor ovfl 

or UNDFL>=>$er-sw3 


5/5W3 


= 


(Ate - x\i>)' fast- phj/a 






TS (Do) --■> Crr 5W5 


S/ 5W5 


=• 


Do • FAST. PH l/A 






TW (Dli) ^> SET 5W4> 


S/SW& 


= 


Dl4 • FA'ST- PHI/A 






WOK.D COUUT =0 - ; V -.-6-T 'J'A'4 


5/ SW 4 


= 


[N(Alfc- I£l4)-Slfe3l2j- FAST 


-FHI/A 




FAST =^»- DOWN ALIG-M "D 


J>*DRS 


- 


FNST ■ PMt/A 






SuSTAlKi PM1 












HOLD Pri i AiOiD <,T€? 5W 8 - SW 14- 


BRPHI/I 


- 


FAST- PHI- Ki[(WSW7- PHl/c) 
+ PHI/'Cr + (SW3-PHI/C) 












+ (5!t3^-N(Aii- ^it))-PHI/cT] 




ST&P To svv'7 


SfcPglS" 


s 


USRSiVg- U8RSWI0' Wbrphh- ] 
5W&. 5TfPgl5 


J&RSWl^'NSESWlS. NRESFT 



FAST 



^ of 



£8 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



l/B 

TSL 



\/c 

TIIL 



FLfA 
PL.W 
P5VV 



==?• pize^er A +D — - >■ S 

=^S* PRESET P+l — *■ 5 
==?*• PRESET P-l — *-S 
FAST/C — > • T-egs&T P-A — »-S 

FAST = « 

l5£T TIIL 

STEP TO SWlO 



5/SXAPD = 
S/SKDPi = 
S/SXT5Mi = 

5/SXDMA :=. 

DXDR8 = 
S/TIIL 
S/StV/O = 



FUPLM- PUf/B 
FUPLW- PHl/B 

FLIPS IV- w//b 

FAST/C -PH1/B 
FAST- PHi/B 
FAST • PHi/B 
•5W<? • 'bTBPSlS 



PHi/B - PHi-Svv/9 



CRUSH Sli 



PLtA=^A+D^>S 
PLvV =^-D+ i ~ *S 

P3w =*-D- 1 — ^S 
FAST/C=*-D - A — > S „ 

S — ^A 
C -^D 

Ai6©Klfc ( STACf COUMT CVFL. 

(SPACE COUlJr = OJ =5- 5ersn/2 

FAST/A-USW7 (FlieST PASsJ *- 

(SeCOUD PASS) v 

pA5T=^- SET COEE MEM. T££Q.. 

FIR. ST PASS - PL M=^>- PRESET A-l-*5 



pHi/C - PH{.SWIO-FAST 

Sn 
SltlMH 



= (Kn © P)2n). S^add 
- FAST. FHi/C 



(A) : M&w sc 
(D) : (JEW WC 

(sw/iV fijiFi-: sc 

(SWl): SC = 



;secoWD pass; • 



SUSTAIN PHI 



AXS = FAST- PH1/G-SW7 

D*C =■ FAST • PHi/C 

5/SWi =. (A|C-Ki6)-PASr- PHi/C 

S/SWa =.[M(Alt-«:i6)-S-l63»z]- FAST -PHI/C 

SvV^ 5 set isJDTCATes ST<?Ke t^«<: lA/oe^sPfcci AUPlJe^T^A 

R./SW7 = FAST- SW7- PHi/C 

S/MEQ/3 =• FAST- PHI /C 

S/SXAM1 =: FUPLK • PHi/C- KJSW7 

BRPH1/1 =■ FAST- PHl-M [(WSW7-PH l/c) 6-0 TO PH2 IF ASOKT 

+ (PHI/C-SVV3) 6E ri?AP OK. FIRST 

+ (Aifc-Ku,)'pHl/c I PASS. 



FAST 
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I 



PHASE, 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



FN 
i/P 

T8L 



FAST =^-Al_ItxW A 

TyfBP TO S>VV 12 



PH 
1/g 

P^ 



FAS>T > UP ALKrU A 

Preset AvD— *S 

ts (5vv5j =5?- err Ao 

TW (SW£) ==^- 5ET A|& 

SET COK.E HEM. WE.ITE 
SPWl APPE =?- P + t -*"" P 
-5TEP To SWI3 



PHi/D = PHI- SWII- FAsr 
AXAL8 = FAST • PHL/D 
BR5WI2= SWII -S.TEP8I5 



PHi/e 7 = PHI ■ 5WI2- FAST 
Cn - MB r> - c*WB 

AKAL8 = FAST- PHl/E 
5/5X4 0KD = FAST-PHI/E 

S/AO = FAST- PHI /£ -SWS 

S/Al4> = FAST-PHl/e-SWfe 
S/MB*S = FAST-PH(/e 
PUC31 = FAST- Prtl/E 
5RSWI3 = SWI-2 • STEP 81? 



FAST 



4- of II 



ST 



PHASE. 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PW 
1/P 



DS 



MfRCrf 
SPW 



n 



KSP 



^>A vD — *5 

SBT CORF K1&K WRITE 

JRRLi"31- yL - > Al£,3l 
l_RR16 -7^-A 15 



FAST/c =>pke-set A-t-D — v S 
PLK =^-piteser "D-fr — >S 
r-s\N ==^p&es-e'r D + i — *-5 

FLvy =*- PRESET D-l — >S 

A 
P-\v-P 



FAST/VH =>- CC — ^~ 
SPw/O A DPR. TO P 



5U5TAIKJ pvtA-se 
STfiP TO SiV 



Ptfl/F = PUt . <.\A/I3 -FAST 

5n = PRvn 

MBn = 5n - mbas 

S/MB« - FAST- PHl/F 

D*C = FAST PHi/F 

AXRR/Z - FUMSP -PHl/f 

S//4/5 = FUMSP- PM/F 

5/5XAPI? = FAST/c- (PRe3+PWi/F+PH?) 
S/S^DMA = FU.PUM.(PEE3+PW/F-tPH?J 
5/SXDPi = FlAPSW.(PeE3+PHI/F+PHS) 
S/SXDM1 = FU.PLW-(PRe3 + PHI/P+PHg) 

/UCC = FAsr//^-(pse6+pm/F+pns) 

PDC31 = FAST • PHi/F 

gPPHi/i = FA<=r -PHI -kJ [PHl/c ••• 
BRSWH = SWI3 • Srep 81 ? 



sToae uew SPivi 



(D) 



TSA 



7-25 gvr* ^. -pirzscr 
[jjdt pezs&T 



MSP' =^( A 1 ) ; MoDfFiep 

% FAST/A> (A) : fJO.OF WOKOS 



FAST 



S«f II 



PHASt/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 






PHi/G = PHJ • 5U/I4 • FAST 




fast/c A+D-— S~j 






pln\ D-A — *-5 | 






PR 


PLW 

f5W 






STO^E UPDATED TSA 
MULTIPLE =*- TSAt CC 


D — 1 — *■ ^ ? 
D + 1 -^ S J 






5 ^-»-MB 


MB r\ = Sn ' na&ks 


WORD •^■rsAtl 
msp ^tsa+p? 




DROP "PHASE i 


BRPHi/i = FAST • PHi . M PHi/**" 






BEAUCH TO PH9 


SRPHR = FAST - PM1/S 




PM 




f A-i — ^S 


Sn = (Kn © PRn)-SKADD 


FEoM PHl/C 


2 


PuK^-j 


SV-^ D 


DXS = FUPLM • PH? 


PUM ^-(E): CC-1 




JZ FISLP 


ro A^ K -'*-*' A 


A*R - FUPLM- PH2 


DeTeiSMiiJE sjAPr/iJci 
Tcreo. (F Pyct. multiplG 


PUH 




•PEeser A ■+ "D -=*S 


S/5XAPD = FUPU* • PH2 




T8L 








Euse 
T5L 


TRAP COhiDlT/oOS 


5 / /-TKAP= FAsVT • PH2- &W3- MSyV6 




^s^s^l ^ ser tisap 




swi -MSyvSj 


+• FA-S-T- PH?-SWI • HSW& 






SW1TSW3 -=?" 5Sr Ai3a''?r 


S/TR30 = »i 
5/ / FAt>TABfi')S.r ■= FA*=>T- PH2 -SWI 
+ FAST. FHZ..SW3 


Ucx6 FAsTAffoKT »& 

BlIILT uhTht TWO fCiP 

Pl P& FASTFI 4 FASTFZ 



FAST 



t of M 



30 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH. 
3 

Pis. 



PH 
4 



T5L 



5PW0 =55- MB ""**" C 

(roP OF STAifc 

Appeess) C -^*- D 



Pu-W 



A + D 



fast/aj"==>-pk.sset 5 — *" C 



5Pw| APPK. 
AE>d>-&T 



P — ^5 

5 -— C 
5 -r^k 

AgO£T COMPITIOKlS 
ViABfirI?r -=^- PEES6T- D — ! *~ 5 



Cn 


= 


NABn • CKMB 


DX.C 


= 


FAST/A • PH3 


Sn 


= 


(fern © ?Zr\) - S*ai>i> 


RxS 


- 


FUFLK- PW3 


s/cxs 


= 


FAST/A • PH3.UFAVTFI 


PUC3I 


= 


FAST/A - T>H 3 


-b/Mza/z 


= 


FA STAB^ET. p*3 


SXP 


s 


PAST • PH 4 


Cn 


= 


5n • C<S 


AkS 


- 


FAST. PH4 



beph<? = past/a >ph4- sw3' swe 

+ FAST/A • PK4 • -swi • SYJ5 
S/SKP = FAST/A ■ PM4. hJFpPri<? 

Cn = HBn. C*^B 

p*C = FASTAB^rr. pH4 



(c): TSA 

(D) : TSA 

{r) ■■ kt 'Eea 



FOR PJSri^c): SFvvi 
Apdk. 

Foe PUll ^ (A^ : SPWI 
AppR.. 



FAST 



7 of II 



I 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



?H 

5 



FA.sr/L 



FAST/S 



1 


— =>- 


5 








s ->*- 


^ P 




S&r m&moev 


REQ. 


~v 


FE L T"CH 


1T:.T 


tiOXD 




R ■+ 1 


/ > 


R 


> 


p/sese 


r f=h 


ReAP 



FAST 



5n = ?Kn 

p*S =• FAST /A • Phi 5 

S/MKQ/2 = FAST/L • Phi 5 

RUC3I * FAST/L ■ PH5 

S/AXF5R = FA5T/S -rH5 



? of II 



131 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 







S -^-WIB 

(P) ^KiP ("P) COUUT COWTROL 



PAST/S^I 
Lv\ J 



PLM 
FAST/S 

Pl-tt 



> 



P + l- 
P-i 

R+ 1 



=> R-l 



DECEEMEMT MACTSO COUK1T&IZ 
(PLI^PLW) fAC = =i?-PRE-SeT A— »-5 

(psm,fsw) MC = o =^pi?ese:t C-^S 
xa* seev/ce c/ix ehJABue (mc>4) 

MC^O =S=~ SUSTAIN! PHASfii, 
(LM, S.TK).(KAC=:0)=^ BEAMCf-l To 9 



p*c 

S/5KD 
S/KW 

s/ A*^e 

S/5XA 

S/MBS.S 

PUC3I 

PPC31 
RUC31 

RDC31 

MCDC7 
S/5XA 

S/5KC 

f3RPH 9 



= MBn • cxmb 
= FAST/l- PH& 

= FAS.T/L ■ PMC ■ NMC2 

= FA«5T/'_ • PH4 • W WCS 

= FA«=>T/s- PH& 

= FAST/5. • PH4 • NMCE. 

= FAST/S- PM4 -NJMCZ 



- FAST/S 
+ FAST/L. 

= Fast/l 

= FA5T/S 
+ FAST/L 



- FAST/L -PH6. • tfUO 



PM<S 

PH<s • d'ao 

PH6 

PH<b • WffUO 



= FAST/M 

= FAsr/u 

- FAST/S ■ 
= FA-dT/M • 
= FAST/M 
= FAST/M 



• PW4 . (JlfirfflJ 

PH 4 • Ctf • M C ? 

Nl MC 00051: . PHi 

• PH& • MMC2- 



FAST 



=Uf II 



I 



PHASE, 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 
7 

T5L 



PW 



TIIL 



Pull =?* A *- 5 

Push =^- C =>- 5 

SPWl ADDK =£* S 



5n = PK 



SX-C 



ser CORE MEM ■Re.q. 



PXS = FAST/ A ■ PH7 

5/MRa/e = FA-ST/A-PW7 



MB 



•c 

C -^D 



FA5T/C ■=>- PRESET A + D— *-S 

PLM -> PRE-SET "D-A-^S 

P5W =£» PE-E-SET D+-I -^S 

PLW ^ PRESET D-l — ^S 

fast/a ---WseT ;w« 

[ Passer c — "-S 

Fast -=>- se-f tiil. tivaivJcs- 
5FVV0 ADDK =>- P-l — ■*■ P 



Cn 
DXC 

Axcc 

AXH 

5/5XAPO 
5/SXDMA 
5/5 X DPI 
S/SXDMi. 

BRSW8 
S/SXC 

S/TI I L 
PDC3! 



= NABn - CXMB 
= FAST/A • PMS 

- FA5T//H -(PieeB+ PHl/F+FH* 
= fa vr/fA • ( ?rze? + ph //p+pws 
= FA-ST/c-(Pee3-+-pHi/F+PH5;) 

= FUPLM • ( PZS 3 + P/r' //A + P#£j 
= FaPSW-( Peg-3 ■+-P/,/ 1/F+ Ptt' ?) 
= FUPLW-(P/ee3i-p«//F+FWi?) 

= FAVT/A- PH8 
c FAST/A- PH8 

= FAST- PHS" 

= FAST/A - PMg 1 



(P) ". SPWl 
/DDR. 



■d<i 



FAST 



10 of 



3a 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PH 


13 — *- s 


<Sn = Br» ■ S*ft 




°i 


S -^-^ P 


PX.SX.B = UPAFL- UFAMPS' pt-H 




T5L 


5er dowDinohi GODe 


s/Mfcq/z = P*-=>><*5 

FASTMABOtT = FAST. PH9 . KiFASTABa^ " 




SW3<SvV6 =^~ ABORT SET CC3 


S/CC3 - fast- Prt9- SK/3 






swi-swr •=%- ABOJer ssrai 


S/CC1 = FA^T. PHV 5vVi 






5W2 ("SPAce c^jut =o) -=5>-seT cce 


S/£C2 = FAstnAB^KT. PMI. svva 






SW4 (vV^ED COO WT =0 ) =^-SET CC 4 


S/CC-f = FA-STNABffRT. PM<? • SW4 






ABdur =*- TResEr 33 -*S 


S>/SK-D - FAS.TAB9T5T-. Ptf<? 




Ph! 
10 


MO (£**£.!_ EvJpE 








A5«RT *> 


Corps ex- ccz. f cc.4 

CEUSH "Sit 
__iSuLSW So© 


"Tests = FAsrA&a^r. emds 

S/CC4 ~ F/l5TABSTT.EilI3e.S/i,3|? 
S/CC2 = FASTAE<9-2T EdPE . 50 1 1 5£ 

safe = i. FAsrAseicr.&Mpe 
sit si. FASTA8&&: EtiD* 
Sao - i, FAsrAStf jsrr. efJot 


<= T&-STS. SI73I - ? 
<=-T£srs. s.ooo7*.S0ji5Z 



FAST 
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33 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



£s)I> 



Phi 
1 



CeUreNT &f R*e<,isrE-izs 
Ar thb e*JD op pzsp 

(A) ' Cur^rrz&L iKAGrff A\ppz£s& 

(B) J Tram. Add**** 
-pees Pizesers 

FAST MEM&KV TZeAD 

pge-zer- A— >S 



hicre 



3/ AX F7?~ PUHMC. PZ63 
S/SX.A = FUMtAC. PRE3 



A riAPPislG- OR 

fsao Pz&r&cr 

AN iLL&CrAL 
IfJSTZUC Ti &M fid D 
WILL TRAP TO 
X'40' 



S 

s 

TZPul 



"-P 



PKS-SET A +■ S 



5n = PR-r\ 

FXS = FiiMHC PHl 

PXS = FufAfAC. PHI 

S>/A n = ^n- £**& 
S/MKq/2 - FUMfAC, ?hi\ 

£»/5xA - RAMMC. (pHl i-PHS) 



TRANSFER C&UUT 
Td A 



2 



PI? 



MB — *- C 
PRESET C *■ S 



*N\Coo©7 

■p 



MCXS - FUMMC. PH2. 
P*S = F^MC, PH2 

C n * MB n .. £><MB 

S/SXC* FUMKC . PH2 



(A) = 


Efcut 






(P)- 


CoiorrtoL 


Ik*.c& 


At>E 


W J 


ii 


1 1 




(c); 


Mertsucy 


Ux-fe 




t 


oiJreo u 


lK*.&e 





c — *> s 

PH S -t 4 -*'A 

3 piseseT A — **S 

Pi^eser yvisire to lsck. 

T3KAHC.H Tff "PH4 



PH 

4 



T8L 



5 n = P^n 

A AS = FaKKC.Ptf'B 

5/5KA = FUIAMC. (PHH-PH3) 

e/u&C^Vj- FUMHC. PH3 

BRFHfe = Fi^MMC. PH3 



(p) : CoKir&*L 'SrAE.T 



A * 5 

S0007 -7*-M.frcic 

P/S20 +1 ~^-*'PlS2o 
BC - i -^*- BC 
MC- i •*-*» MC 



Ali&kI A LCFr i Byre 
peessr -A — *■ S 

Sustain! PN6 

LAer ?H(* =^(BC = l) 

Tup Date Wokp CT. in A 

[TiztzzT FM iA/Rire 



5n « P#/i 

s/u&CJCrt = FU/4MQ.?H6.rf(BC = l) 

puczo - fummc. Prit 

BCDCl = FUtAKCPHfe 

HCDC1 = FUMMC. PHt.BC^ 

A)^AL8 - FUMWCPHfe hi(BC-l) 

S/SXA - FUMMC. P^)6 

BKPr44 r FuMKC. PH4. K.'(0C«|J 



AXMC = Fu^kc PMC. CBc = |) 
5/LK3! - FaKKC. ?N4 . (Bc=l) 
•&/RWKS - FUMMC. PHfc. (Seal) 



K\MC (tF) 



>Fa 



34- 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 
7 



PI520 
A - 



S 

•5 
5 

S 



■A 
ERul 



SXP 
Sn 

A AS 
5/KJ 



Peeser D + l — *- s 



S/SxDPl 



Fumkc P#7 
PK n ■+• P n • SKP 
P^MMC, P^7 

RMKC PH7 
FUMKC, Pi47 



Loap A 

AMD ki^u.1 w'tm 



PH 
8 




PfcT&ser A — > S 



or, lysc) AnSD 
Mot kc=0 



BsanIci-? 
to 

PH 2 



px^S 

5/5 ,< A 

•s>/mkq 



BRPH2 



(K^©PR n ).S*APD 
PO.HKC. P^8 
FU N\ K c. Prf <g 
S^ . RWXS 

FO.MMC ■ BEPH2. 
FcJMHC B.R.PHZ 



FcXKKC. PHS, hIMCS: 



BR.PH2 •=? XlO-Sp 
I^ST. 6*lT 



Pl-f 
9 



Pi4 
10 



5 

s 






PXS * 6 = M PA PL . HFAMV^ . fi»^ 



IF FaM^c Pip Kio-r 

THis Will "EeryKU To 
Aprerz iioresrK'jpr ore 



PDC3I - FtMKC • PW so 



lAtAC 



2 of a 



:35" 



PHASE. 



£ 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PREP 



COMTE-NJT5 OF PE&ISTEE5 
AT THE ErtD OF PfSBP. 



INSTRUCTION TO 
BE AkJAliZED 



(C): 

(D): 

(P) : EFF. ADPR OP IMST. 

(B)- PROi5r. ADDR. 



| Peai 1 Pas-il P«r3| phi | Feet | PgfZ |pge.3 I PW5| PHt I PH7I PHg fPH? |Prf /o| 
^pet" *U ' A*»-\ F/P J 



Family Sicmal (AfDeessiro&.) 
faim •• All immediate rKisr^. 

FAB>TE:ALL b/ts H4VT5. 

fahw : All Half Woep xnsrs. 
faw : All woep App£*:>s XNisrs. 

FADW '• ALL PoUBi-f Wfl£D ItfSTS, 



PH 
1 

T5L 



C0107 



&1-7 



P/ze-ser D — >■ s 
P/zeser D/2/4 -*■ /lr/ 
Piz.eser "Z.K -*• A 
set An/lz flip-flop 
beawch td peet 



O'xC 


= FUAHL2 ■ Pt4t 


S/S*D 


= FUAML5 • PHI 


S/LK\D 


* 0*C 


s//4x£e 


=■ fuawz.2- • PHi 


5/^NL2 


=. FUAULi • PHj 


"S/PRE1 


= WCLEAE-FUAfJL?- P«i 


MBe 


= K1(FUAK!L?. PHI) 



rMsT. To BE AWALI2SP 
rs> LOADED rMro 

TMSTS-UCTIOU T2.eciST£B 
Tl-ie ANL3 FL/P FL0P 

rs iseaa;/s.eD to 



ANL2- (+4) 



=f 4- 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


pee 

L 

Tl5L 


D— ^S 


5 n = YKr\ 

S/LXAL - rMD^.pKSi- WFAW 

/Ll?283y^ D/2/f • LEXD 
s/A n = 12 & h • AxXe. 

S/-5XAP£?= FAW- PeEl • 1WDX • MCO 

5/1A -= Co • P&el 

S/hZCl/2 - CD' PRE i • MFArM 


(P) : IMST ADD R. 

fa) : IMD?C 

MFArM I/O H IB ITS 
COBS- FETCH D(J&tKl<4 
AvJi-^ XnS-ST, Ti4tS 
rS Asi ILLEGAL IW^T 

How £uee puein^ 

AiJLl. / TUB ILLS^AL 
TM^T. TfSAP IS DIS - 
A8LEP, T^eiz-EFoiee 
this rz-E^Esr cai^j 

AJtfT fi£ ALLO*/£P. 

(LIVL.CPZ) g CAM C H TO 
pes 4 IS PISAScED. 


S ^ ^P 

fsET rMD6X> PL IP FLOP 
IMDEX.^ <SBT ItjpeX. ALICrKl 

I gK /y- A 
war iNpiKK-TJ 

IMPieecr-j^f ser IA 

AD PR. 1 ser csjre mem. ^«q. 


PRE 
3 

AML2 


Set CoiJD/rioa Cooe to 

AMAUfED INST ADDR, CLASS 

BEAWCV4 To FVi5 
5e-r TllL 


< 


'S/CCi = We'l'(AMLfc-PRE3) 

+ M^- MFAIM ■(^WLl-PRe3) 

S/CC2 = FADW • (AWLS -PRE 3) 
+ FAHW .JLANLI-PRF3) 

S/CC3 = ANL2- I A 

5/ CCA = FA1 M ■ (AUL* ■ PR&3) 

R/CC - (AML* .pR€3) 

BRPH5" = AML? ■ PB&3 

5/rilL = An!l^ ■ PRE3 

^2 * .1 


_ "PRE 
2 
An)L2 


J_NP£*|M<S- AtOD INDIRECT 
VlPAW-UTA- T5"L +T8L- 
UFAW'IA- MEM. CYCLE H-TtfL 
KJFAW • NIK- IA- H6M,yc,-»-T5L 


Aw?f?ess ope/zArrohis ■■ see h 

FAW' NIA - T8L 

FAW' I* - hAeM.cyCLt -t-T?L 


'kzer/ig/irioti 



ANL£ 



2of1- 



S3fe 



PHASty FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENiS 


PH 


Dpaxj Pt-i/v^e ro Allow 


4pp£fL 


To BdS FUfJCTtO^S OCCUR- D£F>eHDEtiT 


5 


FAMILy SlG-MM-S TO PiE GOT. 


©jj A*1AU££D X^ST. t-lovu£y/e^ Wiztrf to 


TIIL 




Ce>Z£ OR 1 FfiA X-5> X*JH/B1T£D. 




PH 
C 

T5L 


p -** s 


S*P 


- AlJL-J • PH& 




eel -*• 5 -r^ A 
NCCL -^ 5 -r^2A 
MCci =?• P3e-7^A3» 


AxS 
A*SU 

A3IXP32 


- Cci -Aml-z- -pm, 
s.vICC1.AiJl.-*-PH6 

= KiCCI- AML£.PH4i 






PK.eS£7~ A — *-S 


5/SXA 


= ANJLt • PHfi 




FU 


/i — ^S 


S n 


= PRn 




7 

T5L 




AX5L1 

A3|X,P3 ; 5 

AxsRl 


= NCCl.tiCC2. AWLI.PH7 
= CCI- «2 AkIli.'PH7 


J 


"DlS PLA.CEtA6kST 
ALI0+JM6K1T 




peEser A — ^ S 


5/ SKA 


s Awl* • Pri7 






NFAIrt =^-PEe-ser fm we /re 

*• Fakilv Byre ao&kbss op 
AMAL-ysex? im&t: FAsyre ^rc. 
has Bse»J CueAeeD sy &xz 
jCti PZS3. Ae>P£\ G-zauP Heuo 
XKi CflhJD, CODE rfffrrijjfir 


S/PvV 


= ANLt- PM7« MCC4-, Nfitt 


S£T OMLy XF TyPfc" 
<OF iMSr WAS NOT 

ryre 



AHL5 
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PHASE/ 


FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENiS 


PH 
T8L 




A ~r ez 






A ^5 


PW 
T5"L 


B — ^ 5 —T~r P 

SET GORE MEM. "K?QUfsr 


PXS*B = WFAFfUFAKps.PH 1 ? 
S/fAlZQ/2. = PKSJtB 


FercH M£)cr 


XKJ5T 


PH 
10 

PIS 


MoKMAl. E"KJp£ 







AMLS 
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37 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PR£ 



cohirshirs of izecrisreizs 

AT THE EhJD OP PRGPARATIdti 



nexu 



"(B) •' UPDATED PROG, ADDR. 
(P): BPP&6TIVS ADDS. 
FAB RAN CM =>(A) "■ ^R 

EXU V (P): UPDATED PROG-. ADDR. 

F40EAMCH=5> SET M&K REQUEST 



ere 

B2R 

3fcLl 
BIR > 
BDRj 

EKU 

SAL 



=*?• PRESET A + i 



=^ PSES6T A-i — »-5 

>- peese-r Ff\ write 



branch to euds 

PI2ESET B — -»- S 



FAMIL 1 / SlCSJAL 

FABRAK1CH : SAL, BCS, BCR 
BDB.BIB, EXU 



PXS "■ FUEXU-PfcE3-NANU£ 

5/MEQ/i = PABRANCH- PRE//2.K)AkIL^ 

S/SXAP1 = FUBIR- PRE3 

5/SXAM1 = FUBDR • PEE3 

S/fZW - FUBAL • PEE3 -HANL? 

■+ FUBIJ5 • PrtE^-NlAMLS 
t FU BPR • PEE3 • (4ANL-2: 

BR-PHIO = FUEKU < PRE5-slAHi_t 

S/SXB = F"U 5AL • PRP3 



MOVE FT?<3<i.ADi>£ BAC*- 

To(p). 



"FABRAMCH" : EXU (t7) BCS (tl) BcR £n) B1R ((.s), BUR (t+) BAL (CA) 



I of; 



PHASE, 



Z 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 

1 



Bcs 

OR 

m 

BIK 
TllL 

m 



PH 



PH 
IO 

PR 



BIR =^ A + i-^-s 

BDR. -=?- A-l -*S 

FABEAMCH ^ SET PfcTA 12. 6 LEAS 6 



BCS • (CCAR *0) 

BCR- (ccaR^o) 

BAL 

BIR • CS^O)^ 

L -, SET PH, ° 

BPR • (S>0) J (EK1DH) 

BCS- (CCAR-of 1 
BCR- (CCAR./0) j> 
BTR- (S > o) 



BEAWCH TO 
EMPF 



BRANCH TO 

PH 9 



BDR- (5<0) 



SET PH? 



5n = B n - <b*B 

Sn = (£n© pen) • SXADP 

RR n - S n ■ Pvv 
S/DKQ./2 = FABRAAOl . PH | 

BEPrilO =• FUBCS-PHi. (R-CC) 
+ FU B C R • PHI • |J(R- Cc) 
+- FUBAL • PHI 

3/PH/O = FUSIP- PHi -NBRPH9 
+ FUBDR PHI- SOrTS 

hJBZ - 1. FBSKAtiCrt. THI 

T5RPH9 = FUBCS'PHl . H(Z-CC) 
+ FUBCR.-PHI- (R'CC) 
+ FUBJR -PHL- NSO 

S/PH<? = FUBDR-PHJ-tvJS&Ti: 



B ^5 -y-^ ? 

&£T M6KOE.y P&QU6ST 



P*S>*.& - fJFAFL' NFAMDS • PhJJ 
S/MRQ/2- P^SXB 



BIR '• SEARCH UWTIL N6Cr 

RE =-T££lZC oe TOS 
BDE. : SftAwcH lXjjtil P05 



G-OTO EhiDE FO/S pZobZAM 
LOOP (BRANCH), 

SO TO PH9 FO»5 PEO&RAM 
FMD LOOP C^O BRANCH) 

^ SPECIAL M6CH. T3 
AVOID LEVEL PILE- UP, 
KllLU WBR By 
(FUBDR- PHI) 



Normal E"ioce- W(T/-/ appit/om. 



MO BR.AK1CH PLACE 
PRO&, ADDR IK1TO (p) 
AMD T2EQU6ST l>46*T 
X^ST ItJ '5EQUE>Jce. 



a ^ 






PDC3I =- FUExa-(rur4i»scj>EtiDE 



FABRa^cH 



a of a 



38 



PHASE, 



1 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



ft-eUr 



ARE 

+ 



s^ trap 

SfcT (NTKP>P 
SeT /MTfcAPt 

Set |»otii(vP2- 

|iOt4(8(T Se7 ?HSt 
CL&A& 



S/-reAP - Cs/trapV /Je.es.er 
s//mt£aP= Cs/' m-tb-kpV rif^s ET 
s/nJTie^p\ c Cs/'MTeAP)'/J(teseT 

f&eieK> = «/£sARAp)-^fs//N'TRAP) 



Set Ceint 
Set JlfcO. 

Reset 3ep 
g.eseT Mt£AP2. 

CL£^R P 



C-s/ce/s>-r) * 

BxP = 

C*/Bfcp) 

R.//N>TfcAP2 ; 

Px 



X* *<OTftAPJ • TfcAP 
• BBP- JlOT&APl 
■ mTRftPl 
= X* lATfLfi.P1. 

- liJTfcAPt 



£eDUlOT>AHT TcRfV\ 



CUtAB. P 
Set Tsrgl 

S6T ItJTJkAPi. 



PKI.JT « /JT«AP»(/UT(LA?«.|JliOTR.frP^ 

P* = l**T«.A,Pt 

PxT*. = TR.PVP.0«T*API«A)IN»TAAPZ) 

lOCV***/* 1 ) & X«I^TRp.PI'TR.AP 

flCs/t^fea/Z-) = l*t.iM T d h pi.^/MT«APZ 

C-s/Dfto} r X • >J(.s/rv\fta/0 

zJceuoT - • 

(g/|MTPApl^ = X*IMTRAP2. 

Cs///OTfeA>Pl) = ^WTfiAPI- *}|rtTfc*P£> 






1MT8AK 



T>«* 



MB-i 


C -+» 


~D 




-*-3 


<y 




-#*=> 


"R 


se-r 


Sxb 




ReseT 


/MT 




ReseT 


1 lOTft.P*P2 


S£T Ps.et 





HfcXC =I»lh>TRAP£ 

jJS'jtC- ="B"riC^I»5TltA?V *l>iT«.AP2) 

E.XC -X • KlGJllO-n2APt.lrtTlt.APs) 

fcX = I-cOdJiMTftApl-liJ-rfcAPZ) 

l4(*/S*T>) = 3'fJ(lJiMTRlKP\.lfiTRAPi') 

CR/'»>t) - X TJ04i«»TB.AP|.|rtT«.AP2.) 

ft/ltlTRAPZ. * • 

rlCS/VfcCl) = I*+ .|»STlBA.Pfc.fJ|HTfcAPl 



XKiTRAP SEQUENCE 



I of 



3=] 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



END 

OF 
PI?EP 



(A): Pswi 

(B) •' VZoCj addr 

(P) : CUHS.BNT PSWlADDR 

folTRAP^PReStT A — *■ S 
XPSD-jrRAP =^PRESET A-l— »-S 

L ^ SET COE.fr HG-M. WEITE- 

fBEAMCM TO PH3 



A^PSWl 

A*^ 



= FAPSD • PRE3 
- FAPSD' PEE3 



LPSD 



[_SET coee MS*. PEQ. 



S/SX.A = FAPSD- PEE3. WTRAP 

5/SXAMl = FAP<=.P-PE£3.TT?AP 

5/MBXS = FAPSP> PR£3'(9'7 

BRPH3 = FAPSD ■ PZ.ZS.tiO'T. kIAML* 

?>/M£Q/2 - FAPSD • (P/ef/34 + PH2) 



1 

P£ 






)JTKAP-^> A 



TRAP 



XPSD=^-< 



A-l- 



S 
■S 



CURE.EKJT PSW2 ADPP.-^ 

cuReewr Psw-2. -*-»- A 

Set core mem w bits' 
PR.ese-r A — ■*■ S 
TKACCS —*->- TKs 



\AB 



Set caee M&neey Feq. 
uexr pswl adp/s -/>■ p 



'FA PSD " : LPS35 (oe) ) XPsD (of) 



Sn = P£n 

+ (PR h @K„). SXADD 

MB n = S n ■ MBKS 

P0C3I * FAPSD (Vrti + PM3) 

A*PSW2 = P^PSD-PHl 

S/MBKS. =. FAPSD -PHI 
S/SX-A a FAPSD- PHI 

S/TRE8 - FAPSD-PMt. TEACCi 



Kpsd'. 
sroEe CDERfsJr 
Pswl 



TPACCt- 
TPAccs- 
TitAcc4 



TE'Z9 

T723o 

' 7"^?/ 



Sn =. PPn 

S/Unsl/2 = FA PSD • (P R.^/34 + PH 2 ) 



PUC3I 



= FAF*SD • PH2 



P-5-W2 



I of 3 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 






r NA.B — *■ C 


Cn 


■= hABn- CXKB 


FETCrt Ue*T Pswi 


PH 
3 




C -/*-*- D 


DAC 


= FAPSD • PH3 




FAPSD ^ 


SeT COE.& K&H. E£Q.tJ£ST 


S/MRQ/2 


= FAPSD • PN3 








WExr PSW2 — > P 


PUC3I 


= FAPSD • PH3 




DR 




PRESET A + D — V S 


S/SXAPD 


= FAPSD' PH3 






XP*.D (IF TriAP-R29)"=9> TR'6 -t *- A 


AXTR 
A\"£ 


= FAPSD- PH3- ©7- R2?-Tl?AF 
- FAP5U- PH3 


LOAD A WITH TK% 
OK -Zr£Rtf 


PH 






Cn 


= M8n • CXMB 


FETCH WEXT PSW2 


MB *"C 


4 






DXC 


- FAPSD- PM4 




C ^ ■*" L> 




^-+D — >S 


Sn 


=■ (^^ © PEn).' ^<ADD 






S -^'^ Pbwi 


P5W1XS 


= FAP5D • PH4 


LOAD ME-X.T PSWL 


2*i 


5 -^ P 


PXS 


- FAPS-D • PH4 


re ?<psd ■ reAp 




XP5D =>■ IF TKAP, TI2ACC-**- CC 


ccx7xacc 


= FAPSp • PH4 • ^7- TRAP 


MFBCrS CC Wirw TWCcS 




( ^er Mew keqijest 


S/MK6i/l 


=r f=APSD • pm- 






FAPSD ~^> ") PKESST D >■ S 


5/SXD 


« FAPSD -PH4- 






LP5D ■ R3o 5=^ iNireRLock clock 


5/CEIWT 


= FAPSD -PH4-- MOT' R30 






vvith Asle 









FAPSD 



2 of 3 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PH 


LOAD NI=X.T PSfVE 


FSW2X-S ^rFApSP- PHS" 




s 


lie 31, Lev arm 


I.BVACT = FAPSD • PH5- MC7- P3Q 
LEVARI s FAPSD • PfJ5- U<?7 - R30-S31 






f X) -^ s 


Sn = P&n 


in re erupt rMWiBvrs 


T5L 


FAPSD A s ^^P5W2 


PS-W2 ^ FAPSD- T'HS* 


serriK/^r vjitH new 
lpsc? =*- loap new /Ames 




LPSD ^- ^EKO — ^-TMr lUrtlSITS 


P5wsx.s/i = psw2.*s • wa-7 






Reset r»JTRAP 

F&PSP -=^- *i TftAP 
il TKA.C.c 


(R/TV1TEAP) «(WTfcM») 
(R/TKAP) = FAPSD • PMS 
(K/TKACC) = PAPSO • PHS 






B^PrNiCH ro EfODE 


BRPKIO = FAPSD. P^5" 




PM 


FORMAL E-viPe 






10 








PR 









FAPSD 



3 of 3 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


rue 


Coureurs of ^ecrisreEs 

(13) : FK06-RAK Apoe. 






i 

TSL 


R -++ TZ.ACC 1, 2, 3/V 

SET TSL-ZZ 

CAL3 otz CAL4 =£► ser TR3o 
<zal a o« c^i^ =^ s<=r 7X5/ 

ser trap 


/ , 6uA.iJTRftP.fisT/e.fiP- ^30 
a /TftACC4.(Fl.c fl L.ft<d.rfTftAP.iJ«T^P.W» 

S/TR2g ^fFACft\..pHl)-ilTfeflP-rlsT£AP 
s/TR3o = (fACAL-Pm)- er6 

<s/t(L#$) = (frcal-pmO 


J 

j 


^. Set Couorioi^ Codes 
' OF" /OS 7- P*,tJr<rO 

Pieocffeo To TtJrzAP Seq. 


JjlTW 


:5ee Initpap sequence" 







"FACAL": CAU (04)^ CAL2 (0S") j CAL3 (ot), CAL4- (07) 



I of 



4-1 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


EkID 


CoMTgdTS OF Tce^',.,r£-e5 






OF 








PZ€? 


(P) : ■P50(x. ADOR, 
O) '• ?FF£criv/£ ADDS. 








H/£> -=^- (A) : 75.R 


3\<*\ c tz- -==? rsirei^MAL mope 






NRJ=^>PI?ESET A *• S 


5/SX^ = F\Z.WD' (PR6/34 + PM2).|vJRZ 






RD -=^> CIGAR A 


AyLfZRZUti- FAKfi/V . &LC . F/zes 




PH 

1 


»»> n ^-r^ s 


5 n = Pfc'n 

DICXS = FXKWP • PHI • #LD' M8/4lf2 




N't'IiJTERMAU f *" t) — ^-^ LuO£03| 
MODS )J 


]"Ti 


B -^"*- DlcY3247 


Dlc5%B * FAEWP - PHt 






MR* :--.> peessr A — =>• S 


5/5XA = FARWD-(PHI + P43}- NR_= 






fKSS -^ CC 


CC% TZWD* FAEiVD.. PHI . Blfal^S 






lwreR.WA.i_ =>< rwreg-supr run 


I W HA WD = £^X/?ivr>- -9-Z.Z) • B2&> 






i. we ire Pieecr 


WD INT - CCXKWD- &LD • B2S 






kvd ser iVRire lime 


S/DISWJD = FAEWD • PHI ■ ©-LD 






WD -(iwrew ALMODe)- g?7^ , SE _T 

V ) *"■< s XHTGfZIZuFT 

IHHIBlTS 


b/CIF - rKJHXvVD • _^9 -B27 
R/CIF = INmxWD. BZ? 
S/II = INH-XWD- B3o • B27 

S/EI = IUWWD' B3I • B-27 





FARWH"; Rl^ic^ WD (CD) 



sfff 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




A?£=ad SSMse SwircHE-s 

T/JTBP.MAL. Mcve 


5/cCt - CCXRWD.KSSl 
S/CCZ ~ CCXKWD.KSS2 
S/CC3 - CCx JftVD. kSS3 
S/CC<f ~ CCKJZWD.KS&4 
K./CC - CCX7ZWD 






Alarm CourrzOL 


S/AlARM - WDIhlT. 831 
R/AlAZM - WDINT. + TZeser 






Audio ToCrGt-e 


S/MUSIC - WDINT.B30. UMUSTC 
R/Music= WDLNT.B30 

Audio 1 = Music. NAlArm 

+ AlAzM. KRUN. IKc 






ReAQ amd K£$€T MerttoTsy 
fault l*JD/c/irc>z.s> 
MPI0-7 ■+-+- Az.99/ 

&ega — s» M1ZI 


RDKMfl = CCXRWD . dLC. 887 

t icesBT 






IiJTS-KfiJAL Have -a^- B/ZPH2 


3gPti$ - f=ATZ.WC>. 7*14 1 -ffJt/91 





Far wd 



£ of S" 
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PHASe/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


2 


A — ^5 


DAT n = 


PRn 






EWDM = 2 ?" Sf & 3| / "*■ PAT (&3I 


Sn • ewom 






WD -rKirERRUr COMTEOL =^ EWDM 


EWDM = 


MlBlfc • (4BI7- KiBJ?-Bn*Die^AJD 


TSL 


PRESET A ->,5 


•S/5.*A = 


PA^lVD-(PE^/34 + PHaj -NR* 




PH 


A — ^S 


Sn 


P!?tn 




6 


EWDN\ ■-- — ^> ^IC^I '' > t?ATlfc3l 


PATn = 


5 n • EWDM 






pz-tteT A — s- 5 


S/SKA r 


FAKWD • (PHH + PH5) • MRS 




T5L 


DeCSGMBNT MC 


MCPC7 - 


P/4RWE7 -PH3 






£>pam<:h to PH6 


B&PH4, - 


FA&WD • PH3 






ser f^uhiCTtohi strgb£ 


S/DIc*FS= 


- FARWD • P+f3 








Sn 


Pen 


! ^ors see SHEETS' 
\ Fotz. PMA<.E Co 


A >" D 


Sic^i-^DAt/^I 


■DAr n = 


Sr\ • EWDm 


VtOsJT fCO(_ . 


PRESET A — ?- S 


S/SX.A - 


TAEWD ■ PH4. ■ rtDIoeXn • M^t 
= FAK.WP'P^6 • KlElVDM. HQl&SKiT^ tJMCCOOfZ 


T5L 


I& SMASLS 


icreufe 




PIS'SKlT ^- C.L.&-M5. "DIS'iA/tJ 


K/PI^WP 


= vz&e>(.\T 






MDiyfixir =a?- sustaiw rnc 


&R.PHU, 


- FAtiWP- ?HL-UOI&E)UT 






■FSK =*?» eKiABL.fr DI&ZND 


merino 


= FS A . VIOT3 . hJOIO T2 


=- "Di-a^Plo- 




prff--+ Pr<y<^£^ 




- VIS WD ■ Diersi 

- PIfrXhJP • VI&-52 





FARWI) 



3 of ff 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


7 

T2L 


Die** ->*-»• A 
P££ser A — > S 
T5.D -=^ set pm vvwre 


A*VI& - FA&WD-PH7 
S/5XA = FAevVD • PH7 
S/ JEW =• FA&VD- PH7 • 0LC • A/J?H 




PH 
8 


A •> <- 


5 n = PR n 
S/feR n = s n - R W 

BRPHtO = FAItwD • PUS" 

tS/MEQ/l ■= FA^vVP . P48 




BEAM04 To PHIO 

Kiexr XMSr =^> ^er m&m z^ 


PH 
10 


Normal EkJDE 







FARvO 



4 of S" 
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PHASE i 2 


! 3 


6 | 6 | 6 




TUP RHAS6S 


_.._... J , 


7 






n « 


DATA/APDI? J 




f ! 










FS 


1 
















rs-Esi 








1 












Tfi-ACT 








1 


FSA 




r 




^-L 






DTfiTI 








'"1 












(4DIdT3 






! 








DiaTMD 


E 


r 














DTflEiCir 




1 



















pltfl^D 



UltfACT 



FSA - 
dPU CLOCK 



O- 



UDI8V 3 



I 

x>teri 



PZ&TI 



s I 
DI<?T2 



S 1 

DI0T3 



DififFxrr 



DlffiiJD 



FARWJD 



S of 5 



1 44-. 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PREP 


CfiWTfflslT5 &F REGISTERS 

AT THE EwJD OF PI?6PAI?ATltfKl 

(B) •* PRO&. ADI5R 

(D)e (P) ; ispA^p-R 
5iar =^ (AV' R to] 


lNJ5Tl?UCriONJ FAMlLV SlCMAL.5 


1st CMD ADOR 


FMfl 1 : signer, TDV, WZtf, iAJO 

FAitf/i'.srof, rw, tdv, Hrcr 


EVEMTS "DJISIKIG- ?R6P 








j3 -<"■ f'-'p* *£ 

NJ1UDX. ^^ 5 -^ P 
IkJD*. A+D -^S 

s -^p 

S -^*- P 


B*P/l » BRP- P*ei 
PX.S = MFAlK-PR£i 

PXC s IA • PE6 2 
S/5* APc? = FAW-PieeMMDX.MCo + IA- 
PXS =• FAIff- ?R£/\Z 
PXS s PSE-2 


r*-PR62 




S1& =^> f o — ► /lr/ 


LRX^ = FUSZff. PRE3 
5/AXRT? = PK£/|E 








000OD000O00OOOOC COMMAND T>W. ADM 






! 4 '« \t It to 24 We 3 

Word in RC°3 





FAIO": SIOC+c^ HICT(4-F) ) TIC(4-1) ; TDV (4£) ; AI6 (4E) 



=f Iff 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




FUNCTION LIMES T& IAI&P 












Are sier tig tdv hi© 










PH. 


©^ — *-/fl4Co/ i o o o o 


/FtiCOC/ 


= 


BCD* B.&2 




i 


#6 -*/fmci/ 1 o o i 1 


/FtiCLC/ 


=r 


BCD* B.O-6 






#7 -*-/FUC2/ i i 


/FHC2C/ 


= 


BCD * B. #7 






FUWCTla-K) Urt&S T© 1 II#P 












Fu^»rdr — => /srer/ 


/sioy 


__ 


BCD* B. FU5J^. (Ultfcoi 


l.UPMO) 




N&&.87 — *- /TJ&/ 


/Tier/ 


■= 


BCD * B. N &C . &7. (Niiarc 


&v\.HPtiiO) 




H&2. &G.USr7—>r/TDv/ 


/TV*/ 


= 


BCD* B. HCtZ.OZ. >icn. 


(lJI&CO<J.riPH10) 




&Co.&7 — > / J4r<2r/ 


/HIO/ 


=■ 


BCD* B.OV<y7. (NJId-CO 


(J. tJPHIO) 




FUAIC *- /AZ&/ 


/Aid/ 


- 


6CP* B. FUAIcy. (tJl&Ci 


■hi.tiPlilO) 




ser ro-P apdr. lim&s 












Pai -+> 5W5 — *-/iotAo/ 


S/S W5 


= 


(FA 1 a*, phi). Pai 


5tV FL1P/PL0PS 






/IffPAOC/ 


= 


BCD* B. SvV5 


WCL-D Ii2rP AOPK. 




Pzz -*-*» 5W6 — >/ierPAl/ 


5/SW4 


= 


(FA I Of. PHl). P22 


LltJES UKjriL 






/IffPAIC/ 


= 


BCD* B. SVV4 


Ii^ST. Cd^APue•TE:D. 




P23 -t 4 -*" SW3 — ^/lfiPA2/ 


S/SW3 


= 


^FAIiir. PMiJ . P^3 








/l<frPA£C/ 


■s 


BCD* B- $W3 






^Sl£r =^ C^-BAIZ A 


Ax -2 


- 


FAlfi. F^l. KiFUSI^ 






p^e-ser -=^> D — *- S 


S/S>*P 


= 


(FAld-.P+^iJ 


AlJGfJ "DevicS addsz. 




Device A"E>c>i5. X>243i "T 4- *"Pooo7 


DSDK8 


= 


(FAia*. PHI) 








p*» 


- 


( FAI#. pMlj 


C&R.S aook. r&R mo? 




*'20' -*+■ p 


S/P24 


■=■ 


(fat^. wi) 


TgAhJZPBR 'Dou&vSrwezZ 



faio- 



a of IS 



1+5- 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




D -*S 


AxS/0 - Ax 5/2 

AxS/Z = (FA IP. P*2) 


PEVICf ADDR.Td A0007 


PH 
2 


^0007 OOo7 






r^O =3> ser Ao? 

Clear Aoffiff 


(S/Al) = (FAlff. PH2). NR2- 
(S/A8) - (FATCf. PM2). URZ. hlR5l 
A2 /i = (PAItf. PH2) 






Klor AlffJ COR& WRITE 


S/MBXS = FAI fir/1. PH 2. t\(lGP6P. ifADD) 

S/DI?^ = S/MBXS 




PRESET A — -*- S 


5/SXA = (FArcr- PH2) 






CLEAE CCI AMD CC2 


R/CCi = (pAltf-PHfc) 
R/CC& = (FAI*. PHE) 






PR.ocee'D uow *=^ ser swo 


S/SWO = (FAlflr.Pri2). WPR 






INTEGRAL IffP ADDR 


JCPADD = MSW3 . K1SW5. MSiA/6 
I(9-AX5f = PAlfij. PH£ 





FA Iff 



3 of lb 



PHASE, 



t 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 
3 



map 



)■ 



5 

S »- MS 

S -»<-*■ D 



"Device Add^. 

MAItf. R31 
PROCtED LOW 



I^FS? 
I#DA 



P + i -*-*• P 
BRPH3 



SWO 



"-^" ser CoKiTKou sncotss 



MB n = S n • ^BXS 

DXS = (PAI£r. PH3) 



Device 

ADDR. 



OOOOOty double wd. adpr 



li /& fe 2+ '?p J; 

l&FRXA « FATtf. P/^3-B 
ICDAXA = (FAl<y. PH3J 

PUC31 = (FAIfir/».pH3). T?3l 

S/SWO = (FAIfir. PH3). MPR 

BRPH3 = FAf^-. PH3. HZWO 

S/ ISrcfftiST =■ (FA1&. pH*>). SWo 



W£IT£ CoHH To C<y;?<5 

X'so' for. hii&p ©wcy 



DEVICE APDK. To 

DeV/£& SUBC<5iJTKOU.£j; 

CORE APC>R.= X'2i' 



M/r F#R Peoce-tD ra 1 



FAICr 



4 of IS 



144. 



INJTEG-RAL l&P FAST ^EKfl'RY ( D.C. (LHAMnJEl) 



ce'MTEMr 


pee-set 


VVPlHS 


WdTCP APPls. 


I»PM 


XOTFR8 


IO-FK? 


STATUS j B/rf ADDK&S,-=> 
BITS org IS' BITS IS Td 3L 


S/AXR£/£ 


s/r*j/z 


1 








FLAGS , BVr&ADDE, BVTE CQUHT 

bits oTa 7 ? Birss£<? bits i<z>re 31 


s/Ak?r/3 


S/KW/3 


1 





t 


eyre coumt (awl/) 
Birs 14 TS" 3/ 


s/Atffl^/6 




1 





1 


significant =>i „ „, „ , „ 


S/Ax Ri?./4 


S/kw/4 


i 


1 





LftAST f 


s/AXHK/4 
AMD 




i 


i 


1 



STATUS BITS 

BIT O READ BACK-WfrRD BlT 9 

BIT 1 OUlUlNG MtfDIFiei?, BlT l'O 

BIT 2 EERC BVT& CMfcir IMT7 BIT I I 

BIT 3 CHAUNEL END INT SIT I Z 

BIT 4 UNUSUAL. EKJD INT BITI3 

Bit fi iMCe-KKecT U&ns-th BirH 



TRA»JM. DATX SRfWK 
T It AN S *. W EK . EKE^T? 

MeM<yf?y Addr. Eft*»rc. 
xe-p NiEMe^y bzz&r. 
Ity? C&UTz&l setc&iz. 

Z&r HALT 



Device CgMTgQLLgig Adpi££5s Decooe 



Flags 

BITO 
Bit l 

BIT E 

sir 3 
sir 4 
sirs- 
Sit 6 
3iT 7 



DATA CHAlM 

int. at o Byre cr. 

C&MHktiD OfAiN 
LMT AT CHAN. END 

Mm-t <sn nsA»is. ere. 

IMT UNUSUAL £lJD 
SUPPRESS IWCR. LENGTH 
SKIP 



MULTIUNIT DEVICE C<y»JTI?CfLLER 

/ 2 3 4 5 6 7 



DC 



Device 



SlN/GLE DE/I£e COUTZOLLER 
Z&FRQS.O 



CHANNEL, 



p oUHEltE h =. 3-7 ; P 





SELECT 


Xd-FEO =i 


lit FRO -=0 


SELECT ~) 
OKIE &F V ■ 
4 &E6-UP5J 


Lie's * 





IOF-JZ3 


LI* 4 - 





T&FR.4- 


SELECT 
OM6 ©"P 

Ei&Hr 

CHAMMELS 


LIB'S = 


I&P1Z.I 


r&FR.S 


UOrC = 


ZCrF/Z.2. 


X&F!Z.Q 


L-ierj =. 


L&FIZ2> 


zfrFizr 



-1-7 



AS PSR TABLE BELOV 



E^HT CHS. L/IS'IB^ ULI<S>3.*U#4r 

&PT10UAL L/Xfir2BL= ULI<M • LI04 

CHANNELS L,/Id-3BL= Lier3 .NLI»4 

CBIfrMT PACH) ^/ £ ^BL= LI»3 LI^ 

* E^UATie-KiS KieT Ce'KPL&TS 



FA1C 



PRESCr FLIP FLffPS 

JgFM 

S/iarPM = S/AXRR/Z 
+ S/AXRR/3 
t 5/A5<.ri?/4 
+ S/AXKR/6 
+ S/ZW/Z 
•+ S/ RW/3 
+ S/ RW/4 

Byte driver lcgic 



iyFv\8 

S/J£rFMS ^ S/AXRR/4 
+ S/ZW/+ 

L&FtA9 

S/l&FtM = $/AX.RZ/3 
■t- S/AKRR/4 
+ S/ RW/3 



n(axi?r.nax?i?iwh) 



r^FH- 



M(FUMSP. PHi/F) l^>- AXI ^^' 



(FAItf. PH8 
SW8 

ieFR8 
MRW 




MA)CEI?/fe 



AXRR/12 



N(ltfFR8. NEiyJ 



A\gg./i5 



AW2K/0 



AX.eK/2 

A\iriz:/3 



AXRR 

S/AXPR s S/AXIZR/Z 

+- S/AXKR/B 

RW 

S/RW - &/EW/-2. 

+ S/ RW/ 3 

T S/ RW/ 4- 



NCROSSE 
RW 

NMBOCE©' 



"J^g) M RW - 1 ■ NKMtS/0 
KWXS>// 



fil MMBlCRC 



NN\B2CKai 



^>- 



L^ 



MB3C£«- 



KWX.S/Z 



RWXS/3 



5^^^ RR 



S-ofiS" 



147 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



4 



PH 
A 



Icrc&dST *- /CHSTC/ 

CWSr — =5- X>JTBHRAL T&P 



KlI&FADD 1 

Artf. MrwiRJ 



II «P PASS 

ojst aw- 



INTEGRAL I£P PROCEED 

Aid". IOT*l ._ IIO-P 
I*PAi>D J ?R * CeeD 



cnst 



{. 



W/l)r pot? Pea'cesD 



BEPH4 



MI«P ADDRESSED 



pRerceets 
Clear -v 



■Reset sia/o 

Te-ca'iJsr 



fORZ -==> READ £or£ 



*2 



BRPH? 



/ctJsrc/ - Bcd* 8 .itycsMsT 
cMsr - zsrcohisr. iovop. tiiopex. 

■T /ctJST/. l&P&P. I&P£K 

CUSTI = FAIO/i. tfiaPADE. Cm'ST 

+ PUAI0. KlTtflR. OJST 

PRT = CMSTI. Q-AST ISPj 

S/SW2 = FAIff/i. PH4. rSPADD. CMST 

+ FUAlCf. PH4. ISTR. CMST 

BRPH4- - FAlfir. PH4. SWO. hJSW2 



rcr ra-p (sj 



Z&P ADDe. and Mc? 
HOP ItiT. PetJDihlc, 

INTEGRAL Id-P ADDR. 
OR IhJT. PEnID|kI& 



} 



R/SWO - FA Iff. PM4, PR 

K/l£rC<yK!ST= FAl©\ PH4 . ^SvVO 
S / CC 1 = FA TCf. PN4. MSw/o. C&tlDi 
S/CC2 = PAIfir. PM4. t4SW/O.C#MD2 
5/ MRQ/2 » FAItf. PH4. NJSWO. NJPE 

BRPH9 = FAI<* PH4. KlSvVO.RZ: 



MS wo = Mr#P pge?ceei> 



^fi- (?£6, STATV6 ^SaP. 



FAICr 



& of IS" 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


PW 
4 


IUTE&RAL ItfP ADPR&SSED 


IffPA'DD = KlSW3.KlSw5.A/SW6 
S/ldTS = FAItf. PH4 . 5W2 

S/AXRP/2 - FAI&- PH4- . 5W2 
5/lffFH - S/AXZK/Z 

BRSW3 = FAJef.PH^.^v^S 

R/SW2 =* FAI^. PH4. swe 


(swo =swz=i)=^ieop 

Pu.k.iwg- Sec.a'fJD PH4 

£eai? peev/icus states 

AMD BYTE. APPIZSSS 


SET FUNlCTlOA 
STR0BE 

PRESET [ra'FH(oo)] — *- A 
terser Sw2. 


PH 

5" 


MIcsrP ADDrze<=><aeD 
MB «- C 

[law (oo)] -^*" A 

SET Ce-KE READ , DUO. V£lK1S0 

-, fpEEser d— >S 

AX<rJ PRESET —ft- FM 
MT«yP APpeessfD Cr° to /**'<& 


Cn = MB n ■ CXM8 
DxC = FAlcr. PH5". M5WO 
5/A n = P!? n • A^kk: 
PUC31 = FAIiy/i. PH5.MSWVO. MR3I 
5/M (?d? /3 - FASty/t . PH5 . MSv/O . si R 3i 
S/S*D = FAlff. PH5". KJSW/O.R3/ 
+ FUAI<?\PH5.|JSWC 

S/Rw = FAI0/i.Pri5.MSWo. R31 

+ FuArff. PH5.MSWO 
S/P^4 - PH"?. s!BR. KlerEhJ 


1 E £i/£U -?>X 'to '-*■ D 

iKiCtEMfiUT P IP R EVEJ 
■REAf \'2I' IF K &rf£v4 

t2^rATus ; xyA-woreJ 



FAICr 



7 of Iff 



4-S 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PH 


INTEGRAL IS? ADDRESSED 






5 


KJSIV7 =£=-5usrAIU sw? 


BRSW8 = FArfl. PH5. Sw/S. USW7 


WAir F o'R -Device 


SM8 






\eoNj rEou.es; 7?&s'p^s£ 


tisw? 


/AVar/+ /F2l/ =$* 3er s ^ ? 


^/5iV7 = FAra-.PH5.SWg. >4gW7. FSL 
+ FAr^.pH5".StV3.MSn/7, AVfr 


"D.<i. Response- ?ecfiva 

FS>L =*» Fu.lJCTiOkl 




NAlO =£>- PRESET fpK(0i)J— -**A 


S/AKZTZ/t, = FAIfiT/i. PN5. SW8MSW7 






Ara- ^^-Tcleae' i^s-da 

[pipes er [fm(oo)] — *-A 


IfirDAX -= FUATS'. PH5. SW8 . (JSvv7 
S/AXRR/2 = FuAlff. PH5. SW8 


ACLgPTtV 


PH 
5" 

SW8 
SW7 


MAIff==>-[FK(ol)] -^"^ A 1631 
sw-7 ■=*?■ 5er Cojciti©^ Cope 


S/^n = KR^. MRR/6 

5/4 n = 1?Rn - A*KJr 

4 < P/^fc = P»Ifi/l . Pf45. Si*/$> SW7 

S/CCI = FAI&-.PH5. Srt2.SYJ7.tJD&R 

3/CCZ. * PAI©-. PWS. SvVtf.SWT dr<?R 


tiMSr =>■ Eyre cr— *- A lcli 
AI&- => status -*- A 

(Fzom. Iior. AcMifa 1?ei/ice^ 




Sicr =5^ Clear #ld status 


K/SW7 = FAlff.PHS .SrtZ. SW7 
Sl&6?/i - FUSId. ?ti5. SWff. SW7 
S/KW/T- - SZQ$P/l,l>erR.I&-R 






pg.essT A — > 5 

(. PReSET [p/-\(oo)] — ?- A 


X<yFR<FR*(rUAIff.P5.8.7) 
ItfFK* » (FdAld. P5, $.7) 

s/sxA - (FaAier. ps.2.7) 

S/AXRR/2 — FUAlOt PH5. SWg 





FAlCr 



8 of lb 



z 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 

5" 

5^? 



Valid Start =i> 
NAlOr -=^ fi? - 



\/ALST 



AI& ^?- A ^S 

PRESET A — *- S 

S/Ars =$>.{ preset" Rul -> /lt?/ 

^PRESET V^ITE T5 Rui 

a 1 a' =*> preset wiz ire T<y [i£ fh (a o) 

TS.ST^^. BEA^iCH TS" SWI3 
AVSj 



valst = Fusifif. sicci . sicca 
RK n - S n • KW 

$/Ar\ - FRn . AXFR 

AXFR - FAier/l. PH5 . SWf 

Sn * PRrt 

£/S*A = FArfi'. PH5. SW1 

5/A n =■ RR n , AxK* 

S/LE3I * FAIi5/l. PH5". S^V? 

&/KW - FAId/i . Ph'5. S\A/<?. ^RH- 

$/ZW/z = FUArtf.PHS. SJV? 

■B72SVVI3 = FAIo/i . PhS'.SvV'Y. T^g 
+ f=Al5. PHS. svv'?. AV# 



CL£AK CfuV STATUS 



Arer=^ status -^- A 

status rar "Rut 



FAICr 



°\ of IS" 



4-^ 



PHASE, 



Z 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



5 

5W 
\0 



N/ATfir 



Aier 



I 






«< 



jS»-^[rfrFM(oo)J 

HTcy SrArns 
B/rs 



f I#FR >*— >■ Aooo? 

^ dL£A£ rtf Fyrei, 
MRsfK PReserfw/wH] -M 



Sn = P£n 

?w n = "So. EWnS 

T5wi5 - Sis, f?w*s//.KW ISA? 

NEW*? = FAId/l. FH5. SWIO 

^W3 = Sg.l?yVXS. ^{FdUJBr.WS, SyVio) 
EW 4 * S 4 . " . 

AxFR = FUAIS<. FH5\ SWIO 

I£AKST = T&WST 
XS-lKlST s FuAId". PH5". SWIO . (A 2 + 
A2/l = FUAld. P^S. SlVfO 

S/AxRR/4 = FATO/I . PHS. SvVlo. KlRBi 



b^5WI3 =FAIS/l. FH5.SWiO.R31 



Le-AP I<S" STATUS 
Bur iK5i4i6ir Si S" 

VV^/Ch' ^ipiCATgS 

A Busy setecTOKlfi'P 
Al# status FETaoJei 

'Pevice Ap'dr — •>■ A 
A 5 + A^ + tflbFKo) 



6TDD % F/£LP 
Ot^E STATUS WotD 



FAier 



lOof 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 

5 
5W 

li 



tfAW^O 



.Prce-^e-r- [rd-FM(il)j-*- A 



S/An 



= RR n . K-AZV./3 



Alsr =^ Aooo 2 



'24-3/ 



a/Ax**/ 4 = FAIS/t . FMS. SWll 
S/AXf?^/<& - PA TO/ 1 . PH5". SWM 



AxA£24 = PuAl-y. PH5\ SvVll 



?£AP MSB ff'P dDW 
APDEcSS To As^3i 



Team? e^e pastes 
A~P&Z. TO Byre 3 of A 



PH 
12 



(1*1^(11)^^/4^3/ 

Pizeser A — + S 
ptzerser w 're ire r<* 7d 



Ale- 




AX#L8 - FAIP/l . P^S". 5W/2 

S/Ay, *RR M . AKRR/3 

$/SXA - PAIO. "PH5. SW/2. 

S/f?W - FAIft PH5. SWI2. M££ 

S* PA * FaAla-.priS.su/l2 

Axs/g = FUAj£\ PM5, SWI2 

-S-/CC2 - FU.AI8-. PH 5. SlVl2. A/2 



H 1- 

OOOOOOOOOOOO OOOO] CUKKtUT CPU/. APD 

-fe ta 



%» 



App/zess To A /&23 

c&w re Byre 3 of A 



TZeAU> u><=v/c£ status 
To Bvrs- o &e A 

C.CZ lfJ£>i£fir~£5 

unusual. r^rEzzapr 



■Z4 "Z-S- 3/ 



AI& 



-\ 1 ^ 

STATUS 
-i, 1, h 



OOOOO 

% — te" 



I9P 
^0: 



dc/dev. 



FAIO- 



3 f IS" 



50 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




a — >■ sr 


5 M = Pi?n 


srAru.5 — *-(e) 


5 

SvV 


g „,*-> T?R 


i?W n = £ n • RwkS 




■DEarp fTUKjcri^sJ <=,TR£rBc 


R/Id-F^ - FAI5T. PH5. 51VI3 


DIS CoNN)£cT 


13 


pw? t®NJMecr str83£ 


R/ld-fiO'Kl&T- FAZ&.FH5. 5W'3 


P£vic^ C3hJreoa.ee 




VALSr{ PReser p ' 1 ~ >s 


S/SXDMi =PAI<y. Pt4S.SWl3. i/alst 


XF SI^ I/AUD STAET 




S/R W/4 = FAia-. "PM 5. SvVI3. l/ALST 


ST5-R6 MfcW CDW. ABDR 




n/ y/1/LST ■=£- branch r<y Ptf? 


BRPH<? = FAT#. PH5. SvVO. SW/3. M/ALST 


au fm& axcerr 




Sie-. vALsr &*i\~i 






PA 


D-i — ^S 


S* = (K n © PR h ).S<APD 




5 


5/«3-^-fefFM(/o;] 


■evvy, - s h . Kvvxs/a 


M£S AJ£*V CDW 


5^ 


See ex-pc^/M^r 


'0*J o*r J^F-M A&PZ&SS/^G- aW # 


flPDIZ TST XPFM 10 


H. 


5 -^->- A 


/US = FAIff. PH5. 5vVi4 






jXCP^^Be^CH T» Pi49 


BfcPH? = FAIA PH5". Sw/0. SWH 





FAI& 



12. of IS* 



z 



PHASE. 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH 



vm 



R3I 

■*- 
Aid- 






jvM&P APDKessep 

D — 9-S 

SET PKQ DSuAyeP 



RSI 

Ara- 



Sn 



PR, 

FAT*/ 1 • PN<i. NJK3I 
MEG PI 



DeWM Alis-U "D 



DXDK8 "= FAI©\ PH6 

+ FUAId-. FAlOr. FH(e 



Mierp STATUS -+ 7£ 



R Cr~DP> die AIQ* 
3/Z/IKicH Ta W9 



7 



MB »- C 

down Align "D 
^.l^a^ boots' 

!■ lie SET vY/i'ire T* pm 



Cr\ - MB n • CxMB 

P<DKS - FAliSr.PH? 

NDXDRS/0, /i = FAla-. PHi7 

C/-5t<D - PAI<S».PH7 

5/EW =■ PAIcSr. PH7 



D 



5 
5 



D 



on 



= FAX fir. Ph'%' 



[V'-so'J 



T? 



—5- ^ 



FAIc!r 



13 of \S" 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



?H 



P*Q> 



NMarp Add re wes 



NATO*. R EvghJ 



ierBfcq 



LPRES&T S -*-£ul 



IMTE-G-RAL ItTP ADPR5SSSD 

UP ALlCrM U*>B CDW (WW*., 

(PReseT- s--*- (jar FrtfiO 
eitn&k. lap 



B 



S 
S 



la-SR^ s FATOr/l. PHI. MR%I.VlRZ 

S/RW - rS'BT?'}. MSWO 
S/L^3I = FAI&. PHI. MSWO 



AKAL8 = FAIO. PK<|. SWO 

s/<>*A = FAIft.Prtl.SvtfO. VAuST 

S/KW4 = PA Id. PH^.S^Io. v/ALST 

5/RW5 * FA Iff. PHiSWo.VALST 



SX8 = PX.SX.B 

PfcS ss p*5*B 



STATUS 



T2ai 



pe&sers to st<?k£ 

1.5 8 dPvV CiDPR. 



F6TCH tOf*T 



FAICT 



14- of lb 



PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 




hAI&P ADDK&SSEO 

Cd — ^s 


Sn - PRtn 
3^ - Pf£n 




A — *S 











FAIO- 



!S of lb 



i Sc 



fAULTl PLy : general sequence, of ev/ents 
KM IAI 

1) put multiplicand, m C (anA I) snsignif ic-a^tly ) . (extend sign if Hi) 

2) put. tndlti'plf'er \r. E (mis. A) 

3) 'iterate clearing A and Boool on^t first clock of pnt 

(d&uUc len^Tn prorloct 'is forrnjsd in AS) 
4-) Set CCZ 'f a.U bits 'in A* are ^ Bo 
5) store A* 'm R (rtfWe.,1 by B Uter if R Is eJJ ) 

4) store B "m R v ] 



1 



in 

} Put tnult.ipllca.nd in C (and, I) in Si'g ml icantly) , Opui ard - a.1 i^ned 3 hence Clk^ -O . 
£) put multiplier 'in B (Via. A ) vj'iIV, C^s '\n JBOSlT (BIC31 contains Tne It. Wit. multiplier' 

3) iterate, clearing A (and Booo| ) on tie first, clock of PH6 

(sinole ler.qln product is farmed in A) 
4-) store A* in R„ | 

(note : "Tine, reference manua.1 considers C^) "to bcThe multiplicand "Though ""ItSc. hardware, uses (R) exs 
"TFiC rnult ipli'cr. Obviously 1Tie> product is unaffected W Tn.is cont ra-a t'ction in nomenclature. ) 

% : vj'iII We. A-D in certain cases wVi«re multiplier is nrscifJc, . . 



Register organization during MULTIPLY iterations: 





a«Sd« 



c +> D . cxa t-+D 



s/CA+D-^Sj a-d-»s, a-»s) 





xa. x s (xo) 



(s/BC3l) 



* 

<> o o 1 

'> O ! O 

.1 1 1 

11 100 

,1 n 1 O I 

,1 11 . ) 1 

II 1, I I I 



MULTIPLY 



201 



PR£3 


RR -t* Aj St»Mc 

B-»S -+* P (cloesn't orange. P3a) 

MB-^c-^i^ s/sxA 

S/R3) 




> 




PH3 


A -» S -*■» B 

f n'<jWt cycle I) one. Wyte 
\_ Will ^OfflS"-/-* DI423 




' 




PH4- 


NP3S t» 0>s -«• DIC3I 

J right cycle "D one byte 
\ kill botfl^y. 3JICS3 




■' 


PHS" 


I) — * S -/-»■ C (up- a.\\qne.d H^J ) 




■ 


> 


PHC 


1st dock (Mc = e) 




o's -h> S } Sx y4--^ A ; B0O0i 
(also regular M IT functions) 




' 




?HC 


2nd- 7 "ft cJocks (MC»7-2.) 




(rcqulmr MIT functions') 




i 


■ 


PH6. 


8"^ olock (Wc-l) 




B3Q -h* 03031 (sign pa.J ) 
(n-ls6 regular MIT functions) 






' 


PHt 


^"ft Jock (KC=o) 




s/rW 

(also regular MlT functions') 






' 


PHIO 


A-i — * S "1 (f (i'er si'gn ani Bc3l 
or A — > S J on previous dock) 

S -+*■ RW„| (l?3l is on) 
TESTS 



PRE 3 



RRvl 


-^■Aj IC-^MCj R/cc£ 




MW =*> 


Jb-^s-v*p 






MI =* 


(Icavie C am} T) aJe>ne) 







PRE* 




PtfC 



PH4, 



PHC 



PHt 



PH7 



1st clock. (MC = t£.) 



(also regular MIT functions ) 



Shj- i^ ft cioJcS (>C = lS-2_) 



(regular MIT functions) 



16, -ft clock. (ftC = I) 
B30^->B303) (sigh e>aA) 
(also r«2 u ^°- r ^^T functions) 



17^ clock (MC = o) 



(a-lso regular M \T functions) 



A -i -> S l(f (icr sign =«->q BC3I 
or A — * S J on previous clock) 

S ^-> RW (rn.s.w) 

S -^> A 
TESTS (mclo^i'n^ b) } s/TSl) 
NiBO =^> s/sXA 
BO =» s/sxMA 



PHI 



PHIO 



S/CC2. 'if S f *-(, magnitude.) 
S/RW ; S/LR3\ ; S/sXB 



B-^SnH. RWv 



(Lew) 



fAH "- EHW x RlC.31 -r* R< t 



"FUMH 



MW : EW x R,l 


-*-» RjRvl 


Ml: I x R.I 

se 


-*-* R>Rv \ 


u famulnh" 





MULTIPLY 



£02. 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 




Family sisals : 








FUMH (MH) 


= e-DS.&L? 


(EHWx R14.3I -+* R,|) 




FAIADUJH (MVJ,AAL) 


= 0U3.CL7 + OOB. ©L3 


(EW x (R v i) _^» R,Rv|) 




FAMUL. (KH ; MW ; Ml) 


= FAM0U4R + FOMH 






FAMkS (MH,*W ; WI^DvJ^H^SF) 


= FAMULMH + FUMH + --- 




PRE3 


B-=> S 


SX3 : s/sxB = PP£/ia 






S -+-» P "if M\d =»r MH 


PXS = FAM:DS.PRE3. NJAKSL5, NFAlM 






RRvl -^» A 'iFWfAH 1 ,1., .. 

> multiplier 


1 AxRR : s/axRR - PRE/12. 

J. LR31 ; S/LR3I = PRE/lS.. (s/LR3iyi2 


) *- FAMULI H 




fAB -*-» C -t*2> 'if WMI ) ,, . ■• \ 
s , v , r \ r multiplicand 
(c^D uncharged if Nil) J ' 


Dxc = PRECrP£R.Ppe3 






IC -y-» MC 'if MMH 1 . -. > 

.,_ > seT iter, cur, 
S -*-» MC if MH J 


S^MCB = PRE3.FAMULWH 
s/Mci =^ PR £3. FUMH 


(for product -/» Rw 1 ^ 




set R r e^-"tb R«i 'if MH 


S/R3I = FUMH. PRE 3 


i PHlO ; a.rj "to render R 




5/A-»S 'if MMI (for A-»S-^>Bm PH3) 


S/SXA = FAMUL. PRE/34-*- lovj'if MI 


1 (f eVen^ unchsnqsri if i/fr) 




R/CCH. 'if MH1H (far magnitude test) 


T?/cc£/l - FAMDS.MFUMH.PRE3 






S/PH3 'if WHI 


BRPH3 - FAMDS.WBRPH5>JAWL£,Pf?6/3+ 






s/PR£4- 'f MI 


6RPR£4- = PRE3.MaMl?i .hlpRe/34- 




PF?£4- 


( entered only N'T Ml) 








The. lMM£T>lATt OPERAS in C &oJ 


I) is sian p-added iin bolh C and £> as pe 


r c)iaft an "Pf? £PAKATl6I^" 




■s/a — * s 


s/sxfi = FAMOL, PRS/34- 






sypH3 


B??PH3 r FAMkS.t08RP(-\S\bJAtJLi 1 PR£/34- 




PH3 


A-» S 


(f reset in PR £3 of PR£<v) 






S v-* B 


BXS = FAMOL PH3 






HMVi =» s/PH4 


BPPHi * FAMULKH,PH3 






fRight- cycle 3> I tyttl 'if 


X>*DR8 = F0MH.PH3.P32. 


1 ( port t'al up-o.\!qn HW 




MVJ =£ << O's -y* D1CS3 J P32. 


DxDR8/a= 1>XDF?3.^PUMH 


J 'if initially in l.s, HW*) 




(s/PH4- 


(sieR is hi <j^ ) 




PH4- 


(erTtereJ only 'i"f MH ) 








fRi'eiWt -cycle D \ Wte 
[0 s -** 2>U.23 


Dxl>R8 = FUMH.PH4.P32 
Bx&Re/a- tsA&RS.NFUMH 


| (complete up-alitjin HVO 
j if initially m l.S. HW) 




NP3S^> O's ■*■» SIC3I 


DX/2 = I)X/3 = FUMH.PH4- - reiun'f P32 


(HW inttiVily 'in m.s. H'aI) 




O^s -^» B08 lb (clear BI4-IS for sign logic) 


Bx/l = FUMH. PH4- 






s/cxs J 


s/sxl> =■ FUMH.PH4- 
S/cxs = FUMH.PH4- 






(advance ~ts PHS") 






Sheet 


1 of 3 




MNEMON 1 C: MW (3?) , MI (as), MH (S7) 



eo3 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



(entered, only, 'if MB ) 
"D — * S -*-*■ C 



PHi 



PH& 



(preset in PH4) 



(up-oJiancd. HW -+* c) 



(ITERATION pho.se.) ( 17 cWic 



CONTROL S'.S-MALS : 



MIT (handles di'rtct logic) 

MIT/l (W^r-dles preset logic.) 

REGISTER CoMTRfiL- PRESET LOQlC : 



SUMMARY; 




FRoM ftSoVt SUMMARY : 
■enable ]> 
c -/-> J) 

2C-»*» D 

CO ■** DOO o-nd DOOO 



S/A + D —» S 
s/A - D — * S 
S/A » S 

I -++ BC3I (h=\A& until reset) 
-t* BC3| ( « .. s«rt ) 



S3o/l -*» BO 
S3l/l -~BI 
BOOS^-**B023| 



> (prortUcX tits) 



REGISTER CONTROL - t>lf?£cT LOC T lC 



SOOO -,"» AO 

SOOST-^ ADS3! 

S30 -« FL I ^ £.- (jit extension 

S3! -** Ft_a J <=f A (?©r L/ft) 



CONTROL FUhiC MOMS - q-EMERAL '. 
fAC-l -^ IAC 
sustain PH6 until y\c »o 



'if N\vO or M I =| clocks 'if Ntf ) 



MIT » FftMMJL.FBC 

MIT/l s FAMVJL.rtl&EN. (PHC + s/PHi/lfi) 



(s'wiWto l Bc6^"'m 2.7) 



t J 



ffl (/) Ifl 

T T T 
.ft « 1 



to in 
u » 

r x 



DX = MIT/ 1 +15XC + --- 

I>XC = MIT/l. (B31 © BC3\) 

3>XCLI = MIT/l. MDxc 

S/Doo = S/DOOO = Co. (DXC + DX.CL1) 



s/sxAPH/l = MIT/l. W(S/SXAM>/|).^( S / 
S/SXAMB/| = (AIT/l . B30. (S31 © BC3l) 
s/sXA/l = MIT/l. (tfB30.NB3t. WBC3I 



S/BC31 
R/BC3S 

s/bo 

S/BI 
Bx8R£ 



(s/sxflHM)/l) 
KIIT/1.MB30 + CLEAR 

BxBR2..S3o/| — S30-BOOOIE 
BXBRS,S3l/l *-• S3|. BOOOIE 
M IT/| ' 



(for benefit af S.C ++ fc) 

^»n%i<j when s/A -* s) 
(sign ex"t-ension) 



5%A/l) 

+• B3Q.B3K BC3l) 

(set-reset logic convenient 
for I/b int«rrupto.tiUit.y) 

VJ/l + FLl .(s/PHC/ier) 
N/l + FLE , (s/PHC/lo) 



= WIT 



AXSR2 = nut 



S/FLi 
S/FLE 



S30.MIT- R/FU = (MIT + CI 
S3I. MITj R/FLE- ( ., + 



(adder extension j 
(A 00 re.X'ta AO)) 



£RR) "1 

• ) j' 



fAcl>c7 = MIT/l 

BRPH4 = FAKil>S,PH4.K!MCZ,NBRPHIO.Kl 



FSHEx 



Sheet 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PHC 


(C.ar\L. a ) 








oH THE FIRST clock : 


(ftC- 16. 'if WmJ ; MI; MC= 8 'if MH) 
(noftin^ has been preset — » s) 


(clear aecym lator) 


O^s -*-* A } Soool 




ON THE K5EXT To FlfJAL CLOCK'- 


(MC-0 






B30 -t* B303) 


S/B3031 - 830.KI1T, (>Ac=l) 


(extend, si^r, 2. k'lt posit,") 




(BSSE'I *0 <& Th is tirr, 


t bence cannot interfere witbThe. aUi/e 


<W~fe BXBRa 




osl THE" FthJAL CLOCK: 


(mc =o) 

ion logic "Hie. result of ujhi'ch <*i\ \\ be. on S 


donna "TBe next clock, 
will be s/A-»s) 


tAIT/( s«ts op "Ike. sign 'fterat 




( w'M t>e s/A-D -» S if 


(ne^aii'Me multiplier). (SC31 = o) j otherwise 




s/Mf?q (for next instruct ion)) 


s/MPq/| = FfthAbS.PHC.NBRPH4 .Niee^J 






S/RW 0'ns\g ',f WMH.R il) 


s/RW = MIT.MCB 


(TESTS ne*t clock) 




|^H =*> s/PHIO s/DRQ 


BRPHIO = FUMH.PH^.KCS s/URG^s 


BRPHIO 




Jv)^H =J> advance To PH7 


(HSR; is b'^Vi) 






I/cr s£R\ncE call : 




( excludes fr*^ 4- iter, ) 




IOEN34 (enedsic «ntry ) 
inViibit- s/PH4 'if I©£M 


IfrENG. =• FAMT5S.PH(..NFPRR.^PSHEX.1 


&EK)C/} «-' /ACOOOb^' 




s/PH4 = BRPH^.WCLEA??. N16EM 






when returninq -from l/o (at (s/ 


PHt/lo) time.) ""foe c-r*D function - 


normaJly perTorrrieol 
Uce (MlT/l »s 




by lp -ftqic. - is inViibitcJ 


"to ena-ble C/^D or EC-^]) "to tok* P 




raised W (S/PH4/I&)) • a l 


So j 2 f re "=* u ct kits (stored in FL>,£.) are 


pot in BO,i as B sK'us nght. 




ink'ibit C -**J> 


UXC = I©PH|.SW13. NBXBR*a*- loW 






FLI -*» So 


S/BO = BXBF^H.. S3o/l *—FLl. O/PH& 


/Io) 




FL£ -+> B 1 


s/Bl = BXS-RS. S3I/I -*FL£. C s / PHtf 


/JC» 


PH7 


(by passe J \F MH) 








A — * S or A-1)-»S 

S -/^ RW (store 2 3 -3 ofpr&dV) 


?■ (preset In PH&) 


? m.s.\A), of product 




S ■** A 




AXS = (FAMUL^H.PH?) 


J 




S/T8L 


► (for magnitude 


S/T8L -- ( " ) 


(t^S0O3i* is slow (PH 1 ^)) 




NBO =$• s/A~*S 


test) 


s/sxA = ( " ).NBO 






BO =3> S/Nfi -♦ S 




S/SkNA = ( -. ).B0 








f TESTS = ( " ) 






TESTS (including B raster) 


{ TESTS/ 1 ■> ( " ) 


(CC3, CC4 tontro!") 




s/PH^ 


BRPH1 - (. » ) 




PH°I 


(bypassed" 'if MH) 








S/CCH 'if S^O 

(i.c, 'if "fine "te»p 33 product Wits 


S/CC2 = NS003l2L.(s/eCE/N2.)~- fftMUL^ 


H,PH=j (T8 timing) 




ore not a.\l "The same) 






> (to store. l.s.W, ot prod.) 
S/LR31 I r 


s/rw = FAM&S.PH 6 ? 
s/LR3\ = FAMULK5H.PH1 






s/B -> s J 


S/SXB = FAHULWH.PH'l 






S/DRQ. 


s/W?^/» = PHC ? 




PHIO 


f b —♦ s 

[_ S-^-» RvJv | 


1 (preset in Ptts) 


1 B 3l -2° of pro^o£t (re- 
J places £ S3 - 2 3E f f?od^ 




("A-* 5 or A-l — > S 


(preset 'vn PHC) 

(Kv*J preset In PH6, R3I set in PRE3) 


t- enure product £ - S 




[ TESTS 


TESTS - FOMH,EMi£ 


(CC3JCC4 contr&O 




ENbE 


EWDE * PHIO.EXC 





Sheet 



of 



MNEMONIC: M ; )»M , MH 



20S 



PRE 3 



B-* S-/*P 

(RR <-> f\") i l?F?0 +■> FLI 

tAB -^ c -^D 

R/cca 

S/LR3I 5 S/AXRR 



PH3 



PH4- 



RRvl ^ A j s/AxRR 
NFLl => s/sxA 
FL! ^ S/5XMA 



VI FLI =#> 

FLI =$> 

RR -^> A 



A --> S -*> B s/sxa 
-A -> S **B j s/sxMA 
i i? Kit it s/K3] \f fJKoo 



PH«> 



1st clock (He = 32.) 



Sxa-^»A ; B<2f> A3I ; B 
I -» KOO (for s/A- |D| -» s) 
(also regular "DtT -functions) 



PH4 



2nd clock (N\C = 3i) 
"Ti'ai" ■'.'terT'ls'M-BSl) 



'nFADWh" (DVJ w'iU) even R) : R ; Rv 



PH4, 



1 



3r^l clack (MC» 30 ) 



B3! => (l<to.\/e CCS on) } (overflow) 
(0B3I ^> R/CCS j (proceed) 



£ 



PHt 



PHC 



PH7 



4 1 * - SELnol clocks (Mc=a^-l) | 


i' 


33rd clock (N\C = o) 


S -t"> A instead of SX£-^A 




' 


A + I D I -» S -»*■> A 'if A 'is inca ( I rem j) 
MPLI =£, S/sxA 
F L ! »?? S ^S^ fAA 
s/R*J 


>' 



PH8 I ± A-* S -** RW 



PHT 



( rem) 



PHio 



• 




B -» S ->A 






O^ool) 


FLI = Do => 


s/sxa 






FL! /DO ^ 


S/sxiAA 






S/LR3! 








S/RW 
















' 










' 






UcC'E 4> -j 


±A ~> S ^ 

TESTS 


R^v 


(f °) 


CC2 =^> 


TRAP 


-fe X 


' 43 ' 


if ArA. -. i 



EW ->^> R„ 



remainder y-» R (_s\qn matched "to numerator J 



DlVlXifc. : ^entra-i sequence at events 

l) Pat 2.X (numerator | in AB (£° ft baina in 330 in a}\ cases) 

2") Put denominator in 23 (douiti- aliVhed 'i"F EH) (l.e, 2.° b'it is in 233l) 

3) 'iterate 5 le'Tt-sV^ftl'na, IKe. |guctient| into B. (Indicate. avyertloio 'if" \ ^«ti'eril | 1 2. ) 

4-") store, rema-incUr tn R 'it DW vo'\1\> even R (oTS&rwise. <Jiscar4 'it) ] \ V -+ ■ £" -H z',.,.-, ,\ 

' ^ '. \ doi,t store iT cverWous (CC2 = IJ 

5) store auoti'ent in Rv I if DVJ or R 'it DH ] 



DsTTerenees i n nomenclature. : 
Reference (A^nOa.) : DIVIDEND -r DIVISOR 
Hardware : NUMERATOR, t SEUoM I WAToR 



204, 



PRE3 



B -* £ ^M. P 








32. -^ fAc 








RR -H- A r?F?0--> 


FLI 






MB -v* c -^ D 








DW 4. 






DH =» 





f 

PRE4- down- align and sian ba.dc. eund D 



PH3 



MFL1 =$> s/sXA 


FLI => S/sxWA 


, 




| A ! -. S ^> B 


s/cc*. 



PK4 



I st clock CMC = 3S) 

\ -> Koo (for s/A-|j&|-»s) 
(alss rr^clar IMT TU not ions J 



PH4 



and" clock (MC = 3|) 



(£ 3l 'fc 



*r : £ -** S 



31) 



PH4 



1 

3rd clock (MC = 3b) 

B3| =£ ( I cave CCH on) } (overflow) 
WB3I =» r7"£ ) (froccci) 



£ 



PHC I 4-^ - 3and clocks (Mc=2^-0 
PHd 



_i_ 



33rd clock (MC =0) 



(5rt/S instead of SXE+>A) 



B -* S -^+ A 

FU - DO =*> S/SXA 

FLI jtUCi =*► S/SXN\A 

S/RW 



Cl^ooj) 



PHIO 



f ±A-»S->RuJ (<*Uo) 

Hcce =#•< ^ 

[ TEsiS 
Cc2 =^ Tr?APtb X'+3' 'if ANU I 



FAMN/h'' (DVJ wiHi e<U R) .' R r EVJ -/-> R ., (Jtvseeu-eL remainder) 



Register orpa.n teat ion during DIVIDE iXeroXions : 



koo l\l\t\ 




K£ ■< adde 



dder 




\J>cJ>cJ 
K3I 



/ 



co Js/A+D if [KOO =Co 5 (i.e (sumf).(D-) or (sum -).(d + )] 



Koo means surn is +j "tVie.re.tore fnsert I in auduent 



3 3^ ^ 

J*.' I 1 



LlVILE 



20? 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



Fam'iW s\ q no-is 
(FUDW. NR3l) : 



FADIVH ; 



[D\nl ♦iift 1 e g en R] 



[DW wvirtV. o<U R or DH] 



= ©U3.0LC.^R3 
operation : R 



,Rv| tEW-hRvI ^ rer 



ind 



cunder -^-* R 



OU3.CrL£..R31 +SUS.&U, 

opejrati'on : R -r EvJ or EhW -+* R (di 



rd r&mtx'mder ) 



FA&W [DW or £H] 

FAMDS [»\rf or ]>H or fAI, M, 



fAHjS^SF] 



PRE3 



S 



RR -^A 

RRO — «-»■ FU (store numeralor Sign") 

MB -t* C -*+l> (^er.ormn at&r) 

3E -i-> Mc 

R/CC2. (-for overflow! "test and. control) 

S/LR3) I >r, , -^ t 

S/AXRRJ 

S/PH3 'f DW 

S/PRE4- if DH 



Sn = Bn. SXBj (s/sxB = PRE/ie) 

PXS » FAMDS.PRES. K5AML2..NFAIM 

An ■ RRn.AxRR, (s/AxRR = PPt/ia) 

S/FLI = PRE3.RRO 

DXC = PREQ-PER.PPE3 

S/MC2. ^ FA£I\/,PRE3 

R/cce/l = FftMi>S. t0F0N\H,PR£3 

s/tR3> = (FUlvJ,KJr?3I.PR63) 

S/ASRR. = ( " ) 

BRPH3 = FAMDS.KiBRPH'S 1 SiftKJU2:,PRsr/34 

BRPRE4- = PRE3.WAKJL^, NlPRE/3^- 



for nomer. Ls.vJ -^-» A 
PPf/3+ hign 'if DW 



(entered only if Url) 

"The HALF VIORb 'in C and D IS down- 

s/PH3 MjVien finished- 



PtfE* 



.'iqriecl and siqn-padded as per cha.rT 
BRPH3 * FAfA'bS.fJeRPH£,tOANL-2 i> PRfc 



on ,v PRePftl?A"nolV 
/3 + 



PH3 



RF?m I -^» A if [l>W vo'rtV, ev/en R] 
(A retains R 'if U L " ]) 



NFL! =$> s/A -^» s 



S/IAI 



FLI =4> S/-A -» S 
s/AXRR 'if [1>W wiln even R] 



(preset in PRE5) 



s/sxA = MFL1. (s/sx/FLl)«rj- FAW.PH3 
s/sxNIA = FLI.( « )<J- 

s/AXRR = FUfcVj.WR31.PH3 



(numer. t.S.W.) 



+ Fut>VJ,hiR3t.PH3 
(redun. - mecn. CorW.) 



PH+ 



A | — » S 

S -»*•* B (| numer. |) 

MFLi =» s/A-» S "I ",f [ iy j 

FU ^ S/WA + Carry -* s f w'ltn 
4ontr set K3I if KOO =0 J e " cn R] 



FUDW. NR 



RR -^A 'if [DvJ vx'iU ev/en R] 

s/cca 

S/PHC 



(preset in PH3) 

BXS = FAt>W. PH4 

S/SXA * NFU. (S/Sx/FLl)-| 

S/SxMA = FlI.( i« )*-J 

|N (s/ioyi) will be. hi^Vt "if KlKOO Wo\Jina 

M( '» ) = K)(K00.(s/K3l/3) + (S/K3I/2 

wkere. (S/K31/3) is ni^n and 

(s/K3l/£3 = Si(FAMLS. 

ITierefore M(s/K3l/\) reioee 

An - RR h , AXRR 

s/cca/l = (FA"t>W, PH4-) 
BRPH4 = ( » ) 



(\.s,vj. \f TiW vo'ift) evtn r) 



3t.PH4- 

WK3\ on (i.e. K3I off) 
).(S/K3l/3)) J 

PH4) Kencc is Uw^ 
s"tS ^Koo 

(rn.s.W. o! numer.) 



Sheet 
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PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH<£ 



( ITERATIONS PHASE) - 33 alooks 

CONTROL SISALS : 

DlT/l (handles preset lo^ic} 

CONTROL FONlcTloNS : 



MC - | -/* IAC 

Sustain PHC until MC = or 

until overfUw detected 



ROISTER CONTROL , etc. : 
s/A +3) -> S 'if CO = KOO 
s/A -D -» S 'if ■ CO jfc KOO 
S013! -+* A 0030 "I except oft 
B0-f»A3) J fma-1 clock 

B0S3! -*-»Boo30 
KOO ->-+ B3I 



OMTHE 1st CLOCK ■• 



DIT/l = FAiIV.Mia£^.(PHC + (s/PHC./ 



hAcfcC? = DIT/l 

BRPHC » FAMDS.PHC.MFSHEX.MMCi.WBRP 



I0)).N(FA3>I\)H.hAC2) 



(imtt'nUy Set to 32) 
Hio 



KOO 



Si A + Carry -+S ">f [DW w't1\i even r] FL1 

A *>s'if [ « ]NFLi 

0> s „ s \f t4 [ » ] 



o's 'if M [ 



s/SxAPV = DIT/>.Vi(CO©K0Q) 

s/SXAhAi/l = JIT/1. (CO ©KOO) 

AXSLI = FAMV.PH4.HWca 

S/A3I = AXSLI. A3IEN/l«-B0.fAMDS.PH& 

BxSL! = FAT>I\1.PH4 

S/B31 = BXBLI.B3|EH/|"»- KOO.FADIV 



(MC = 3£ ? CC2.= 

KOO = Q0OQ3 = PADIV. KOO/l — CC2./ACS 



preset 'm PH4- 



DW *nth even R] 



KOO rneetne, positive 
residue 

> residue x £ -^> AB 

| Quotient j ts'it = I 

(to cause s/A- jl>| — > s) 



SO 1 31 -*♦ AOOBO^ BO-'-ASl 
BOI3! -><->B0030 
I ->•* B3I (inst^) 



QM THE EnJ CLOCK '■ 

A-|!D| — » S } SX2-^>A0030 

Bx2 -r> A3\ ; B0O3O 

KOO -* B3J (£ 3, -|qa*tient| fit) 

OKJ THE 3rA CLOCK '• 



B31 = 1 means oVERFLOVj since 
"raise. DV^SVER 
leave CC2. on 
S/PHlOj S/Mf?(^ s/5RQ 
stop sustaining PH4 



B3|^ < 



NBBI =^ 



r?/cc£. 



(continue iterations') 

4IS _ 3Hnd CLOCKS ^ 

(iterations -^> r oaa. £ £ ^ -- £ 



> (see RE^-lSTeR eotOTf?©L) 

(first, 'iteration --for ) Quotient \ S tit 
(see ReQ.| S TER OsnTRol") 



(ov/ERFLOW test) 
it indicates [ «iu.&tte.rft \ £ £ 3 
&IV0VER = B3I.(D1T(mc = 30))^- FflblV.CC 
(no reset active) 

BRPH10 = MV&MER > s/MRQ,/l = FAM^S.PH 
BRPH4 = MBRPHlO.FfiMUS.PHC.NFSH.EX.U 

R/ccs/a = MB3l.(liIT.(MC --36"))^ FADiV.CC 



^ B) 



1(2* jnum€.r.| -*♦ AS) 
(KOO is Fr.rceA high') 



) (MC=3I) 



KOO means -r re 



ec/idae.) 



(N\C = 30) 

&.MC4..V1WC7 

(was set in PH4) 
C.MBRPH4.KJI0-EK) s/£>F?$ = 
HC2- BRPHiO 

2. .^.C4.MfAc7 
(ou^.a 30 -^ B3I TFii's dock) 



(WC = 2.C]Thru l) 



Sheet 



of 



MNEMONIC- MDH 



SOS 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHC 



(Con+A 



OSiTHE 33rJ (f''nJi) clock: 



mWi bit SX£ -v-»<*l 
enaMc S *-*■ A 



(B &f\\\ shift S Uft wife a/ 3 9uu: 
s/MRQ (for next instruction 1 ) 
stop sosfco-'n'ma PH4 

U [X»W MsitlVt even R] =$> 



[DW with even R] ^ 
advance "to PH? 



I/O SERVICE CALL: 

T&EN4 (enable entry) 
inn'ikit s/PH4> 'if XO£h) 
I>IT/l j used for preset Ugic is 1 
hence is one clock cAieaJ 
B"3|-» K00 when (s/PHd/lflr) 



AXSLI » (FftbN. PH4),M/ACS 

AXS » ( " ).MCB 

tit -/* B3i) 

s/MRQ/l » FAMDS.PHC.NBPPH^,Mie£M 

BRFH4 = NMC2.FAA/\US.PHi.KiFSHE.X,l4 

(discard* rematinaar) 

WT"/) Is auaJifid ky ^(FAXiiN/H.Mca) 

BRPH^ = FA&rVH.MCifc 

(save re\Y)Q.inclcr) 
&IT/I it still high 
NBR is HigV, 



(M.C «0) 
( residue. X I -*-* A") 



BRPHI6 



(see f?e^isrrE^co*>rrt?aL) 



IOEKlC e FAMt)S,PHC.^FPRR,HFSHEX.fJie 
s/PHG ■= BffPHfe. KlCL£BR. MlfttM 
hibiLed ky I&EtJ on exit and enabled* by 
of PH4 «jU PH4. is interrupted. 
K00 = Q0003 = FADlN/. KOO/l *- B3\ . (s/PhC/LC 



(exclude 1st 3 ound f \r>a,l 4- 

iterations) 

/ « 5 

■NCFAT>W.CC£+>ACOOO!s&) 

EMt/l 

(s/PHd/Ifr) on return, 
(for s/a±1)-»s) 



PH7 (entered 'if [DW vJrtti even R] . n< 
A ±D -* S 

S -^ A 'it A is neo. 
MFLI 4> S/A-^S 
PL! =!> s/-A -■» S 
S/PW 



rflov») 

(preset on last! clock of PHd) 

AXS = F0fiVNl.hJR3l.PH7.NB3l 

S/SXA = WFLI,(s/sx/FLl) n 

S/sxMA = FL!.( - )J 

s/f?W = FU1>W,WP3I.PH7 



| restored rerna.'inder} 



(entered if [bW w'\Th even R"].na oVer 



PH8 



-11 = 



RW 



W) 

(PR£sfT in) PH?) 



with po';a.rty matched, 
"to original numerator. 



PHI B ->» S (Phase b-y-passeA if overflow) 

S -/-» A 
s/a-» S if +/+ or "/- 

S/-A — r S 'if "V- or -/+ 
s/RW 

S/LR3I 'if [DW w'\Tb eVen R] 
S/DRQ 



SXB = (FADIV.PH^). ND1S 

AXS = ( " ) 

S/S*A s ( » y M(FLI ©J)0) 

S/SKtAf\ = ( " ),h)(s/SXA) 

s/RW = FANA&S.PH^ 

S/LR3I = FUDw).sJR3\.PHl 

S/3>F?Q/| = PH^ 



jauoti'ent | 



PHIO 



Mo OVERFLOW (ccB-o)=> 

S -m R»/v I 'it [&w with even r] 
S -+■♦ RW 'if hi [ » ] 

TESTS (ccBjCC* control) 

OVERFLOW (cc£ = |) =£■ 



(entry from PH 4 !) 

(preset \ n PH=?) 

TESTS = FAbTV,EMbe,NCC£ 



(entry from PHC in wnich RW is not 

(don"t_ cViange SCRATCHPAD^ CC 3 or CC4-) 

S/TRAP = EhlDE. cc£. A^.» 

S/TR30 = S/TR3S = PHIO. CC2. . AN|. 



TRAP ti x'4-3' if AM = J 



juo-ticrft -^> Rvl 

-*-» R 



e-t) 



VE.R1WD *-' 



END& = PHIO.EXC 



Sheet 



of 



MNEMONIC: 1>'W . 3>H 



£10 



PRE3 



8— > S->-> P , o's +» B 

set upfic^ FL£ } FL3 f(P) 
A (ins'tq iT short*) 



RR 



s/sxA , s/AXRR 



R/ccij R/CC2. 



PHS - 



A — >S> S-iH>B'iF long S/SXA 

Mc-4— >mc '? NF12 

VloU FL3 ( 



W(NFL2.(MC=o))* 



)*! 



notes : FL2 tYieons smb r iakt 

FL3 UneahS sKnfc odd nunnbeJ - csT bits 



SHIFT (-fi*ed ^oint) (s) 



PH4 



rr 



SHIFT 



1 M C^CrO> 



C ■■ > 



PH7 



PHIO 



"Y 



A — » S ---* RW \f entered from PHi 
S/LR3I } s/sxB 
s/RW ',f long 



B-* S 

S -*+ RwM "if lon< 



z 



PHASE, 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 




Fcomi 



l U£ 



naJS 



1° 5 


c 


7 



fl- 



FUS : S 
FASH t S ; SF 
FAM2>S : S, SF ; 



{I-t 1 -* FLS (store, direction') 
MPS430- 3 « MCOIOS" 
P3I ■** FL3 (o<U no. fits) 
WP£S"=» P2-&3I -*♦ fACOOOS" 



RRv| ■+* A ( mslg 'if sW"t) 

Q*s -/•* B (far short left sKift) 

S/A — » S (msi^ 'if sWt) 

e/AxRR (forRR-+»A) 

R/CCI (for P^'ty cneek) 
K/ccs. (for ovierfW test) 



S/PHS" 



KC FL3 



S/FL2 = PR£3.P2S> (R/FLE = CLEAR;) 

McyMPLt = FASH.PRE3.PeS - 

s/FL3 =- PRE3.P3I 

MCXPL2. = FASH.PRE3.NP2S 



Sn 
PX.S 

An 

S/SKA 

s/axrr 

R/cci/i 
R/CC2/I 

SRPHS 



8n.SxB ) (s/sxb= PRE/ 1 a) 
FAM&S. PRE3.NAULS.NFAIM 

RRn.AXRR ) (s/AXRR-PRE/ia 

FAMES. PRE3 

FUS.PRE3 

F0S.PR£3 

FASH.PRE3 

FAWbS, MFUMH.PRE3 

FUS.PRE3 



M^MWjMH^WjDH 



R2£ = ! mean* nqWt 

/e*en=» (2|P|-4-)-** flc 

[odd =»(£|p|-e) -** ^c 

+lp) *_ N\C 



= (s/l_R3l/l)=0U£.©LS') 
s/t_f?3) - PRE/|£.(s/LR3t/l2) 



Sheet 



of 



MNEMONIC: s ( 2S ) 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHS 



A— S 


Sn 


= An. AXRR 


S ■+* B if lona 


BXS 


= FUS.PHS".3>S3 


RR-^fl 


An 


- RR n . AXRR 


sustain FL3 (on ii bit count 'is eeU) 


R/FL3 


=■ ^(fus.fhs:') 


s/A—»S 


s/SXA 


= FASH.PHb 


LEFT SHIFT CASE .' 







MC-4-^»fAC (4-| P }- 4- ->►■». Mc) 

sViift count = ^ \ , 

\ S/MRQ 



WCDcT = (FftSH ,Ph£,NFl.e) (FUS Ho) 

down - o3 
BRPH 1 ? = ( » ).MC3 



(B i-emcuns = 'if sKoft) 
(far first oUcVr of PH4>") 

ds MC4 and MC7 =0 Kenct 
untinq stait s at McS" ) 

(Vor next instruction) 



PHC 



(SHIFTl^q- PHASE) 

CONTROL SS^WALS 
ipT 

SUM BUS: 



A-*S 



SFT = FASH.HICENJ.PH4, 

fs/sxA = FASH.PHS" 

+ SFT 

[ + FASH. (s/PH6/lO) 



(preset) 
(sustain) 
(return from IJO service) 







R 


(0>s) 


A 


B 


R 


Rvl 







IMiTlAL REGISTER cotfTEUTS : 
short 
lon^ 



LEFT SHIFT CASE '■ Ih'itiaWy N\C 
be. sWiffced. AS~sWift& left ty 
REGISTER CONTROL: 
S0I3I -mA0036 
BO ■+* A3I (irvsi^'if sVcrt) 
AO -« A31 if sYioft cytWc 
B0I3I ■/► B0030 
AO -*> B3\ if tana cyclic 

CONDITION CoSEs : 



Tocja It. CC I as I S S^i ift 

"llriroo^ri AO (f«w*ity checV) 
I ihcc2 'if oMfcrflow 

Rt§HT SHIFT CASES: 



l) QgU no, of Wits : (FL3 \s =n di 
ngVffc cine. position and MC 
I IS fl'n'isho-i sVliftirtft "takes 
REGISTER coMTROL : 
S00 -t-* AO 
S0030 f->A0\3| 
S3! -/-» BO if lon<-i 
E0030 -*-»BOI3| 



contains 4)P\-4- ^hcre. p is TFc numb 
Ps until MC Via.S dauin - counted (by 4^ 

AXSU = SFT.^FLE. MF2HEK 
S/A3t = A.XSL). A3IEN/| — / = SO.FAtt 

[ +- AO . (FU 
BXBLI =■ SFT.KJFl£,nFsh£X 
S/831 = Ey.BL|.B3l£N//| -- AO. (FUS.D 

p FUS/l = SFT.WFUE.FUS 
s/cc| = FUS/l. A0.KJCC\ 
R/ccl/s. * Fus/»- AO 
S/CCE = FUS/l. (AO©A\) 



■in <j first clock .) Initially MC contains £. 
counts (Houiin bv 4" } y'ltt-lef no 2|p[-k , 
place )>y 2 S until MC hai eUuin -ceont. 



sr fl- 



it bit positions ~Io 



5 )tb 

DS.PHt 
S.li22.Nl)£3). PHfc 

22.D23) 

(i.e. sWift left) 



\ AXSRI 

J 



SFT. FLE.FL3 



S/BO = BxBRI.SBl/l *- S3I.BOOO!£H/| 
BxBRl = SFT. FL2..FL3 



|PJ-£ , AS sKifts 
VJV-.cn "fte. sWffc k/ 
;A (by 4-'s) to s.era. 

(SGO described n.CKL page.) 
- FASH.DS3 



Sheet 



of 



MNEMONIC: s 



£12. 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH4 



(CorftM ) 

a) Even no. of b'fts : (FL3 is off 
rt^Wt by. £.'s until MC ^os 
REGISTER CoK5TT?oL'. 



sooo - 
soo - 

S30 - 
SSI - 
B002^ ■ 



► AO 
■ Al 

• A0£3I 

B °l 'f I 
? IT lone 

Bl J 
B023I 



PHASE CONTROL ,etc: 

(MC ^ o) =¥ sustain PHC 

f" ecd^anee to FH7 
(NiC = 0) =$ «{ . , , 

' s/MRQ, (tor next mstr.Ji 

.s/RW (to store A) 
M!S>C : 



during "first =Uck) Initially IAC contains 
daton- counted (by^'s) "t 6 -aero) 



A*SR2 = SFT. FL2..NFL3.NFSHEX 

S/BO = BXBR£.S30/i —S30.B0O0IE.Hy 

s/BI - BKBR2.S3\/l — 531. BOOOIEU/ 

BXER2 = SFT. FL2,NFL3.WFSHEX 



KiOC7 = SFT (FOS ^olis MCt»n«i WcT 
BRPH6 = FAMDS.PHt..KfAC?.N)FSH£X.HBRPH!0 
(HBR, is liigM 

s/w.Rq/| - FAN\&S.PH(..MBRPH(;,iaiOSKi 
S/RW = SFT. MC^.FUS 



£) Pi -4-, AB sKifts 



(S060 described be-low^) 
(soo " " ) 



> 



FASH .3>23 



sO hence da»ln-count \>v ^'s) 
.(.keep sViilfctno ) 



sum bus extension ; 



;Viort 



cyclic 



onq cyclic 



^ c y 



axi"tVi)netlC. 



r 



S000 = A30. 
SOO = A3) . 



(FaS.t)23.^C23) -HB30.(FUS.C22.'I>£3)+ flOO— - (AO. M (FUS. WD£| )) 
( ■■ ) -*■ S3I . ( " )4 A00 -- ( - ) 



SOOO SOO 



so 



SI 



I/O SERVICE call : 

rej£N?4 (enaJblc. entry") 
inhibit s/PH£ 'if I6£M 
« SFT »» 



IOEbJ6, = FAMt>S,PH4>.MFPRR.MF£Hex. I&E 
s/PH4 = BRPHk.H CLEAR, MI8EN5 
SFT * FASH .PHC.MlftE^ 



(«c <4-) 
i 



PH7 



A -* S 

S -^ RW 

(h&tc; S-^-»f?vkJ iocs not tak< 
positions > hence. "TKere wot 



S/LR3I 



s/RVJ if lona f " F I 



far B-'-S-^RvM 



s/b—»s 

S/l>RQ 
S/PHIO 



Sn = An, AXRR 

RW n = Sn. RMJ 

V>lace 'if PH& u)as skipped } but "tb<i is Ik* 
lot bo no cVianqe in "tine contents of RJ 

S/LR31 - (FUS.PH7) 

s/RW = ( »• ),1>£3,WR3! — inWll 

s/SXB = FASH.PH? 

S/DRQ = BRFH \0 
BRPH\6 = FUS.PH7 



case of shift zero 



ffcs store, when R | 5 odd 
hence R will tontam 
ikeu M.s.W, m~ft>is ceust , 



PHIO 



B— » S, S -^RWm I 'if lona 
ENSiE 



(preset in PH7) 

EKJBE = PHia.£*c 



Sheet 



of 



MNEMONIC: s 



HI 3 



PR£3 



PH3 



PH+ 



PHff 



B — S -+* Pj 
set up MC 



RR- 



FL£ f(P) 5 t?/cci ; r/cc; 
RRo -*-• FLI 



short ^ s/sx^ft 



long =» S/UR3! j S/AXRR 



JL 



RR»| -r> A , s/AxRR 

NFLI =* &/SXA 
FLI =^ s/sxl^A 



WFL| =^ A-tSfBj (s/sxa -'msig) 
[-A-+S -»> B . S/SXMA 

P*-l =^ < . . ■• , .1 . E 

[inhibit S/K3I it ViKOO 

RR -^ A 



(h3FL| 4 S is tns'i^) 

FLI =» MA + K31 — >■ S 
S/SXA 

IAC-1 -*» MC 'if NFLH 
R/FL3 



N(UFL£.(MC = o)) =3> 



C 



) 



notes ; FLI means n««otw-e nomfeer- 
FL2. means sh'ft right 
FL.3 means result *o 'if on in PH^ 

SHIFT FUOATI^q- (SF) 



PHC 



PH8 



PH^ 



PHl<b 



m 



SHIFT 


sJCfcsx + (tAC 


<0y-> 


( 


j -■*• 



• I : 


A-S i 


s/ccs 'if ao ^ -/> Ao 


s/ccl if NiAO^U . r*f= LB 


S/FLS 'if SO?3\S 


. Boo3ia ! 

i 


6-»S -+-> t> 


if FL3 is on: 


NFLI a> s/sxi 


s/cc| "ft WFLE 


FLI * s/sxM3> 


R/'cc£_ 1 ho! a FL3 


S/RuJ 'if longj s/LR3\ 



HFLl 4> D-^S^ s/SKA '\f MFL3 


f-S^S, s/SKMA 'if MFL3 
FL| 4> 1 . i , [ ,, ) / , r 

[_ inhibit S/K3I t\ NKOO 


S ^.RvJvl '[f loncj 


S/RW 




NFLI.WFL3 4> A — » 5 


FLI.MFL3 ^s ViP4K3| — *s 


PL3 =*> O^s -> 5 


S Y* RW 


TESTS (.inclo^'ng B^ 



SrhFT FLOATlKc^- ; general seouence. of events 

)) Pot "l£e absolute. Valoe. of %s. numUr \n AB 

E) Shift "TKe. mantissa, ly 11R c number of Kexes specified unless early stop : 

LEFT : decrement exponent } stop '\X exponent underflow (s/cca) , or 'f mantissa. = o oris >r K (s/ccl). 

R)§hT: increment n „ „ ., overflow (s/cc&) >■ " " =0. 

3) Store "Hie result (negated 'if orwj'mai U/ negative), (store "true tero 'if want issol. = O.) 



note: nomenclature. dnfer< 



Register era cm t Ration ; 



718 



X 1 



(exponent. ; counts up 
or dowJn tuT_ does 
«o"t shift) 



■Reference. manUa.| Hardi, 



CHARACTERISTIC - FxPoWEslT 

FRacTio^ - WA.MTISSA 



( j mantissa. \ '• shifts left hy Is or nVr\t L 2 s , B will = 
"tnrou^houL. a. snort sViift ) 



SHIFT FLOAT! Si Q- 



214- 



PHASE, 



t 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



END 

of 

PREP 

PRE3 



± (hexes), 




Family Siqha.lS: 



iX-i^ 



FUSF 
FASH 



SF 

SF )S 



J I v* FL.2L (store direction) 
PHb =^ ■> 

(^ NP263I ^MCOIO^ |->*Mc7 

NP2S" =^ P£t3| ^KlcoooS 



B — » S 

S+* P 

F?R -^ A 

RR6^*FL| (store sign) 

C^s -r* B (-far sViort cases) 






bnj =» 



S/AXRR \ p 

> for RR„ **A 
S/LRBI J 

S/PH3 



R/ccj (for normal tat ion "test) 
R/CC£ (far cxp. ever/un<Urf !ooj "Lest) 



FAKDS : SF i S > 



S/ F i-S = PRE3.P25-- (R/FL2 -CLERR) 

WCXNPL|-= FASH. PR£3 ,?BZ 

NCXPL2. = FASH.PRE3. MPSS 1 

Sn = B n , SXB ) (s/sxB = PRE/12) 

PXS = FAMES. PRE3.NA*1L2\NFAIM 

A n = RF? n .A*RR^ (s/axrr - pne/12.) 

S/FLI = PRES.RRQ^ (R/FU « ci_£ftR) 

BX5 a FAMT>S. PR£3 

S/SXMA = (FUSF. PRE3.IJ52.3) 

BRPH? a ( " ) 

s/AXRR = (FUSF. PR£3.33S3) 

S/LR3I = ( - ) 

BRPH3 = FAMUS. PRE/s+.UBRPHS'.MArtLi 

R/cci = FASH.PRE3 

r/ccs = FAMDS.HFUWH.PRE3 



MTjNVviIjMHj I)^,3>H 



Pa£" = I means Rl^-HT 
(s|p| -l) -»* Mc 
4-|P| -/* Mc 



(replaced in PH3 'if I°^r') 



(for | A) ->■ S -**A 'In PHS" 
in case. A is ne«.) 



PH3 (entered if \an<^ only) 
RRv I ■+* A ~ (!■*.«.) 

NFL| =?> s/A-*S 

FL! 4> S/-A -* S 
s/AXRR (for m.s.-*i) 



A r = RRn.AXRR 

S/SXA = HFLt.(s/Sx/FLl)«-, 

S/SXV1A = FLI . ( " )+-T 

s/AXRR = FUSF.D23.PH3 



FUSF.D23.PH 3 



(LR3] is hi^Vi) 
(s/M-S, (U.W.)) 



PH4- 



( entered if long only) 
|A|— S 

S ->-* B (l.'s.w.) 
NFL! =* S/A -» S (1W13.) 
fFLl=> s/blA + Owrv — ♦ S 
^ dont set K3J 'if K00 = 



} J- FUSF. 



5£3.FH^r 



RR 



A (m.s.w) 



(see PH3) 

BXS = FUSF.D23.PH4- 

S/SXA = NFLI , (s/sx/FLl) 
S/5XMfl = FLl . ( 
|w(s/K3l/l) will be high 'tf HKOO ) holding 
N ( " ) = M(K00.(s/K3l/3) + (s/K3»/2) 

where (s/K3|/3) is rii^n a-nd 

(s/K3l/a) = K (FAMES. PH 
Therefore ti(s/K3t/|) reduce 
An ■ RRn. AXRR 



(s/Ml-^S, (m.s.w)) 

NK3| on (i.e. K3^ off)" 
.(S/K31/3)) 

°r) } hence W lew 
ta NKOO 



PHS -A > S if s ^rt 

MA + Carry — » S if lonq and no, is neg , 

S -r 1 * A if no. is neq, 
s/A-*S 

MC-!-^♦^Ac 'if left sWift 
s/PH? 
S/ M R^ (^or nextinstr) 



swt count = 



(see. PRE3) 




(see PH4-) 




AXS 


= FUSF 


PHS\FLl 


S/SXA 


r. (FASH . 


PHff) 


MCDC7 


= ( " 


).MFL2 


BRPH7 


- ( '■ 


).«FL2,MCfe 


s/mRq/| 


= ( '• 


).NFL2 ,Wca 



(A -♦ S if pos. no. - ins'13) 
(donX efiiui^ A it pos. no.) 

(4-|p|-I — Mc) 

(MFL2. term needeJ Tor 
f ticed pe> 1 rifc sn fit ) 



Sheet 



of 



MNEMONIC: sf (e^-) 



E\S 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



?Hd ( SHIFTING PHASE) 



co^TRoL SIQVMLS 



FosF/l 
SFT 

FL3 
FSHEX 



(mantissa is normaJ\-aerf) 
(mantissa. = zero maiedtor) 
(stop smvtinq) 



FOSF/t = FUSF, NlOEKi. (PH^ -h PH?) 

SFT = FAStf.N10EM.PH4 

S/FL3 = FUSF/l.S08l5e.SIC3l*.Boo31* 

FSHE* = FUSF, FNORtt 

-r FUSF. FL3 

+• FUSF. AO 



(Floahnq snilt anlyy 

(any sWfU:) 

(left only on i tnod.4c.WKs) 



SUM 80S 



S083) 



(o's-*Sooc>7 - exp&neritFie.\d) 

A REq-ISTER Ex PoMENJT FlELfr : 

enable. (AX/o) by FUSF/| } a_W 
WaftTs . AO0&7 a- 1 "* under "fre. 
Tor eo.eb ne* sViitceL . 
AO : if Ao keeomes a. I it 

ZWX by ft/AO = FUSF/| j a. 
FSHEx). Xt mast be. cleared 



(normailBed.cn left shift) 
(mantissa, =■ -aero) 
(exponent Ws 
under/o\Jerf\ouyeJ|) 

s/SXA = FASH.PhS" (preset) 

(sustain) 
(return frbm l/& service) 

PRXAb/O o.r.4 pRXASSE/o are. eoJh inbiVit* H by FOSF/l 



Aooo7 are. isolibadi from The- rest &"f A 
& Since. S0007 o-re beld -O no ^ s ton s 
■ntrol of AUC7 auni AT>c7 wViicV) ceurft 



xft 



INITIAL REq-lsTEF? cotOTEt-TTS .' T 
point number (\onn J3 eonta 
■will yield a. resulfr of "true, -i 



LEFT SHIFT CASE : Imt^Dy fAC 
The mantissa, 'in AB shifts left 
steps "lfce. sniTc doe To n&rmaiitaTia 
REGISTER control : 

S083I -*■» A0731 (soool =Q) 

BO -v-» A3I 

B0I3I -t* B0030, (0Sv*B30 

A0007- \ -f* A0007 

s/ccl if mariiissoL 'is normal iaeel 



RiqHT SHIFT CASE : InitiaUy MC 

The mafiTisscL \n AB shirts r\<^t\i 
Slops The. sVulfc doe "tfe exp&nerTC 
The and af AB 'if lona or A 'if < 
REGISTER control: 

S082^-**. AI03I (o's-f* AQ80^) 

S30 -+* BO "I .r , 

S3| -*•♦ Bl J -J 

6002=) -*-* B023! 

A0007 + I -v* A0007 



signifies expon&rt ogeff loui . It will be 
ier ViaVmo Perlortned it's •functions (t.e 
before preparing "The. result for sc.rafc.Yt-p 

^e. AB registers contain Ine aWolote. VoJ 
una zeros m "me. sn©rt ea.se, ), Tne. i\l 



by inhibiting tfca. reset 
t A0007 m'i=c The. sVilb 
"Trie. expc»n-cnt once. 

reset on "TBc feilcuoimq 
set CC2 and raise 
oj for eompatVAity \Mitr 2.7. 

Ut eST 'The Tioaimq 

e«a.l numW "mnmos 1 



contains 4-Jpj-l yjliere P is 1K« number 
t>V i's unti\ "frie. hC Vias clo^n -counted +c 
r> <s->cponentr underTloui or marTViSsa. original! 



il" neKCsTo be sbittert.. 
Zero or unYi) FSHEX 

'3 



y bein<^ s.ero . 



AXSU = SFT. NIFL2.. WFSHEx 

S/A3) = AXSL».A3\EM/»-B0.FAMDS.PHfe 

BXBH = SFT.NFL2. .hiFSHEy. 

ABC7 s FUSF/l .NFL£.NMc^,WfAC7 

S/ccl = FUSF/l . FMCRM 



contains 2|p|-l vJnere P is "tine number 
by S s until tne. MC has dou.>n-courte* 4z 

oMtrT\oi*i or ma.nTissaL onqitia.l'y Lmo zero 

otC . 

A^SR2 = SFT. FLE.I4FU3.MFSHEX 
s/BO = BXBR2. 530/ I — S30.BO&OI 
S/BI = BXBR2. S3l/ I ~~ S3I.B00OIE: 

BXBRE - SFT. FLB.MFL3.WFSHEX 
A0C7 = FUSF/i. FLa.NMc7.tfc.es 

L (prevents 
u)Viere e 



(FMiTRM prevents S8>»A7 
b^ reusing FSHE^^ 

(on rnod.^r clocks) 
(on I mod.. 4- clocks) 



,n\fte! 



ot hexes To be s 
Zero or until FSHEX 
emq sVinteH off 



©r 



(NFL3 IS far -flyed point,) 

rt/|— . 

M/\— ' 
(MFL3 Is for f'y J point) 
(on mod. 2. clocks) 
•plus count- in Ph7 m '«* 

p, o^crtlsiJ comses FSHCx) 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PH6 


Cont'd) 
PHASE CONTROL : 








MC -\ -+* MC 


MCDC7 - SFT 






( MC i o).NFSHEX # susteun PH4 


BRPHC = FAMDS.PHC.WWCi.NFSHEX.NBRPt 


Uo 




(fAC = a)+ FSBEX =# advance "h, PH ? 


(WBR is Vu^h) 






s/mr<^ 


s/MR^/l = FAMT>&.PH4.hiBRPH<l.^lCrgv5 


(for nexX mstroction^ 




msc : 








&Jcc2. a e-xponent under/overflow 


S/CC2. = FUSF/I . AO 


(N\C<4-) 




I/a SERVICE CALL : 




; 




lOEMC (enaUe entry]) 


10-eUC = FAM^S.PHi.. NFPRR.NFSHEX.Ifr 


EMt/l «— NMcoooS'a 




mh'iVit s/PH4 if Io£t^ 


S/PH& = SRPHd.NleefJ.NcLERR 






(sFT and FUSF/| o.rt eaeh \r>rn^itee 


t>y TOE hi) 




PH7 


(PROBE RESULT) 




(w'l^l te low (in \ eft case") mh«i 




(FUSF/I is sti'H rii 3 \)) 


FDSF/l = FUSF.WIOE^. (PHC +Pri?) 


FSHEX caused ty exp.undterflavil) 




s/ccl »T left and. maniiSSoL normalized. 


S/CC| = FUSF/l.FNORfl ~- (aStAt; +AIO+AU 


).WFL2.Mcd.hAc? 




s/cc£ it exponent csoer/onderflod 


S/cc2 = FosF/l.AO 






R/AO (render s^n b'it +) 


R/AO = FOSF/l 






S/FL3 ii mautitissa. - 


s/FL3 = FUSF/I. sosjffe.sicajz.Boosi* 


(A is on S083l) 






^- O-lvJCL 


ys ViUn if s\iorT_ 




s/B— »S 


S/SXB = FASH-PH? 




PHS 


B-» S 


Sn = Sn. SxB 


(B =0 if sVioft) 




S-f» D 


DXS - (FUSF.PH8) 






NFL1 =* S/D-^S 


s/sxi = ( » ).NFLI 


j" nesqaXe l.S.yj' if oriqiftal 




FL) =» s/-£-» S 


S/SXAAD = ( " ).FL! 


t sian **<*%■ nc^aCMe. . 




S/LR31 


S/LR3I = ( ) 






s/R*) if Ung 


s/RW = ( .< ).!DE3 






IF MANTISSA =-0 : 








s/cc| if left sKiffc 


s/cci/i = ( '< ).FL3.MFLa 


(0 is cons'idereJ normal I2ed) 




R/CC2. 


R/CC2/I a ( i. ).PL3 


(cancel ever/underflow insl) 




hold FL3 on (Ter S contr. in PH^) 


R/FL3 sH( .« ) 




PH^ 


±TD— *S, S-V+RW^I 'if lar^ 
IF NIANTISSA f : 


(preset in PH8 ) 


(l.s.w.) 




NFLI =» S/A— »S 

f>Ll =» s/Nfl +. Carry -»s 

[don't set H3I ">f K06 =0 


', , ' ' l-PUSF. PH^.N 


FL3 




(s/K3l/£) = UCFUSF.PH 5 !) ---(set iiscuss 


i'od <n PH4-") 




S/Pfc| 


s/RvJ = FAMDS.PH^ 






s/DRQ 


a/DRq/l = PH=j 




PHIO 


A or WA+ Carry or O's — * S -*-* RW 


(preset \n PH^) 


(true. *ero 'if majitissa. = o) 




s/cc3 if result >0 1 


TESTS = (FUSF. ENbE) 






s/cc4- •■ ■• < J 


TESTs/l = ( •• ) 


(Includes B reg in test") 




ENJDE 


ENbE = PHIO. txc 
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Floating Point box option 



uc\e- oT content 1 



0" decoding : 



3o! - 3o£. QE^ERAL IMFo, 

302 - 30^ ADD/SUB 

3IO - 317 MULTIPLY 

318 - 3E5" DIVIDE 

3ZC> FLo\aJ CHART: CPU«^Box 

327 *FAFL PH4-5" 

3S.8 - 32=1 DISPLAY - BUS sysTETK 

330 - 33 1 ADDER MODULE - AT>DER COMTROL 

(33S. - 3<V1 Re.senfed -fir add'iti'oriaA info.) 



CE 


Cf2. 


FSL IC 


FSS 3C 


FAL ID 


FAS 3D 


FSL IE 


F&S 3E 


FML IF 


FMS 3F 



04>. 07 
at. 07 
04.07 



FAFL = ai . e3.04-.fi-b 



Holies on documentation : 

l) CPU ana BOX activity are combined on "The sesuence charts . CPi/ t^unctfons arc a.// jor/oted' on a. s/art'fc. 
s) The * Cq-eneml sequence of events" hotes on panes 3oE, 310 end 318 are intended only "to qive an impression 
oT vJnctt is "to take. pia.ee . "T^eV cannefc te eiUfier complete, or accurate \n e\/ery detcul witfiout faecomina 
Too cotr>toli'cate.a ~Xa serve. Vnctr intended purpose. 

Misc.: 

i) To simulate absence of box : Qr^nd iHFol (kilU FPcct^") ground S3Po7 (raises WF&PTloM). (pts. in CPU) 



OVERALL BLOCK OP Box: 



4? 

4. 



4S 
1 



44 



48 



£ 



FP bus 



r 



(reverse order) 



3 



f c^— b'i- directional cable : PH|-4 CPU -Feeds bus, PHI- lo bus feeds CPU^s B re 

L3Hj Kl 

? 

Principal use of registers: 

DW 



S* 



LI, LE,R3S 



71 7 8 



J_ 



71 'o -pS A" 

I i_ 



-i L4, LI, XljRS, R4 



(|||48 A, -A, J, -3), A+S, A-D 3l) k 



Ll> Rl 



71 78 
I I 



(NA) 



o F 7 



E±l 



E 7 



itr. O- 



F-4.4- or NF-4,4- 
(unbiased exp. surn or ditferen ce) 



F + C4- 



A'DD/SUB 



MUL 



B : 



A : 



D : 






E : 



postn 



Sca\er 



auqencl 



addend) 



buf? e 



align, ctr.j 



Sum exp. 



orm molliplier 



oltipli 



uo"tient 



(backwards) » 

product^ numerator^ 



multiplicand denominator 



<ponent iterations iterations 



ctr. 



prod, exp- 9Uo. exp. 



FLQATlNlGr POlHT-QEHERAL 



30i 



Condition Code Settings for Floating-point Instructions 



Condition Code 
12 3 4 


Meaning if no trap to location X'44 1 occurs 


Meaning if trap to location X'44 1 occurs 



1 
10 


A x 0, 0/A, or -A + A^ with FN=1 

N<0 

N>0 


normal 
results 


*© 


10 
10 1 
110 


*® 


divide by zero 
overflow, N < 
overflow, N > 


always trapped 


[10 

(D i o o i 

1 I 1 


-A + A© , 

N < 1 > 2 postnormal- FS=0, FN=0, and 

N > 1 izing shifts 1 no underflow 


-A + A | 

N < 1 > 2 postnormal- FS=1, FN=0, and no 

N > 1 izing shifts 1 underflow with FZ=1 


110 
110 1 
1110 


underflow with FZ=0 and no trap by FS=1 ^ 


underflow, N < 1 __ . 
underflow, N > 1 


CO result set to true zero 

(2) "*" indicates impossible configurations 

@ applies to add and subtract only where FN=0 



CONTROL FLAQ-S (.in PsvQ : 

FZ - ("floating ie.ro")' 

wVien =1 causes "trap to X'4-4- 
iT under^loiAJ 

viV, en = O c oases -ZEROS "to be 
stared (except wnere. £i<W\\icance 
"trap cctacUTS^ 



m 
Z. 

m 
3) 



All])/ SUB : (general sequence. oT events : 

i) Pot auaeni (R) in A 

2) Put a«Wend (tw) in 2) 

3) Put (augend exponent") - (addend exponent) m E 

4-_) Hexa.eUe'in-ia.'lW rVctVit s Kilt "The mantissa, \AJlln "The. smaller 

exponent fc>y The rffn r er«?nc.e in t 
b) Put "TRe laraer oT "T^e. "t\*io exponents \n ET 
C.) A eU /Subtract j result go«~tc D 

7) Scale I result I until norma.ll^ea' (unless = O } <=r left 

shifting mVi'iUt«.cl iy FNi =l). o< | result) < I 'is pot in A 

8) Assemble- adiosteJ exponent (.&) "^^ mantissa, (A.) 
on S in proper polarity 

l) Store S 'if not TRAP 



AUD/suB control fWjS; 

RNl (co-lltd FNF i'n hard v0 are. ) : 

wnein =. I 1'nh'iVits horrnetlrzt ation 
or results 

wnst\ =0 allows narmauliaeXien 
of results «■*« salting of cc\ 
11 hop 2> hexes oT I unnorma.li tea 
res u It I = O 

FS (si^mhcAnce. trap): 

when = I causes trap to X '44-' 
if Fhi = and "top 3 hexes of 
junncrmaJi'sed result) = 



FLOATlMq- PoiMT : GENERAL lMFo. ; ADD/sUB 



(R)-> FP-* S44o7 -+* A 473 I > Ensign -^MvJM 



\ 

(A 

to 



(EW) -* FP_* S4407 -*» 3)44 31 



AoooT- 



'if 



A0007-^>A0007 'if AO . l-^ASj |-rt6B IT MWrt 

£/A + *>--»s\f MWW, s/a- p ~* s 'if /AVrJ , (K7 will • 1/ 



(Kv|)^Fp ; FP-v-TaooS! ',f Urn (a's-* Aoc3) if sWL) 
SO0o7-^>E (i.ft. CAet)-.(Det)^ &) 



(EVOvl) _-* FP ; FP-> S003) ',f )ori^ , SO03I ^])O03| 



(Eso}^ AS PP =£ S/a+£~»S "i?cmU. ; S/A-D -» S ."if sot. 
F- 44- -rt £ ft FO ; 7-44 -/-» £ ",f FO (i.e. (A e t)- 44 *-> e) 



(E>Cj)=>ALM =*> s/|D|-»s i s/s>rfH(For A-*3>') E-l **E 
s/sui| 'if NH } s/FPR ",f (sol ©M\MKl") 



(E<0)^ ALF? =S> s/lA\-»S^ D0007^»F > E + I-a>E 

s/swi 'f A47 } S / FPR "'^ 4 "7 



-< 



S X Vic *«-»■ A (o's -+* A043I "if sUrt) ) A •+•»!> 'ft sW£. 



(E^0),RT2: =£ ASPPs^ count, e tu^arcl aero 
S/RT-2 'if (S473I -o), 5XAl>i> ; Sjf\~>S > sustain SVjJ 1 



(E = 0)+ PT*5 =» AsPP =» 

s/A+D-»s'\f (aid ® S^l) S/A-K->S if (sub® SW|) 
F-C4^ £ if F5 ) F-6.4 ■** E if Fo (unbiased exp. of larger no) 

R/ RTH 



1 



A±£ — + S-y->D , O^s -/* A 

S/A-D — »Sfl S44 ) S/A+D-+5 if S4C 



Dl 



s/a 



reMersA FPR 'if >4fc 



(D44©D47)=» 



sx Vic -/-> A > Eti -*-» e 



Cfi44©P47).-(DSM+FWF)^ S ~a—» A 



(l>44e3i4?),(Dsri-t-FNF)^ Sxl4 ■** A> F~ I -*-» E 



(A < i-75'l = o) l (ASS^b =0).RTZ. FNF =^> 

A -»SXli -** A , E- I ^ E j s/RTS '«f S473)«0 ) s/A-»S 



(A47SI =0).(aSE^'5- ^o).RTfe. F^F =£ 
A— » SxlG, -*-*A , E- I ■+* E 



A47 =» A ~* S X Xc -* A } £ + 1 -* E > 



> FFRR 



A47.((A47SI f 0) +- RT2 + FHF) =» 

S/RT» "if S473I =0 or 'if (s 4771 *o). short 

~ — . J 

(FPRP. causes: s/±A-» s f <FPR) ) s/ePU-PH7) 



S003! -* FP \f (RTS +FEUF, Ft) .FPRD > FP -** CPU- B re^ , 

sustain PR/'a.j s/cpu-RW'if PPRD.HTRAP 

S/CP0-CC», CC2L f(E )< itc) > IV»E»fFPR 



547-^FPOj El —►FFI, EOS07— »FPO£o7 ; .S487I-* FP0S3I 
( FP's enolU] if (RTZ + FEuF, ?e)) FP j -^* cPU- B rc^ 
S/CPO-RW \f 10TRAP ) \ -* K7I 'if FPRI) ( K3! 

AT>D/«OB 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



Pfi£3 



ptf/ 

PHI 



(u//// not ie reached if //F&PTlffAl and 

CLOCK T/M/A/Q- ■' (T3L unless I/& Ser 
s/T8L 



7?R -+* A 

MB -r* C -?* 2> j,(-from even /ocafioni) 
*— (at/a res s -forced, ever? 

/ ■+* P3/ "I if hnj (reeoest 
s/MPQ J As.*), cf ajj&nd ) 

s/tf* — 5 

S/p/// if F&f>72<!>fJ 
( TRAP if NF6Prz&/J) 

FPC&A/ — »■ Ac* 
S/PHI (in box) 



PPEZ was entered) 

e. caJ/ to which case. FPCLP'A'/Z. rejects 
S/T8L - PP&//2- 

+ PA PL. HZ&PcT. S/PP/O 
+■ PPPL ■ (s/PPC/Id') 

(s/SXPp s PP£//B) 
DXC = PP£&P£P . PP£~3 
1/ Ss/TA/fS sn earner p/xzse. (see. * 'PP£^APXf 



7~$L clacks ~£o 6o x J 
(/nitta/ turn- an (redunij) 
(Acid urtti/ l&ACTor PH/oi) 
(return fro hi Z/e~) 

(augend - m.s.M.} 
(addend, - m. $.*/.) 
T/oa/")) 



PUC 3/ = (P4 PL , rVOS. PP£3 . A/ A.*/ 1 z) 

s/mpq// = ( » ) 

S/SX///) = F=#FL , PP?£./3+ 

s/P/f/ - P#£/34-. NBr? 



P^/'COA/ = F~APL,Pr?£3 
S/PHI = FPC©|4. NFHi 

L— (prevent s/PHl 



(P3/-0) 

(<'»/?, Ait e.J if AlPCrPT/CtAj) 



start "the box 
on next. cioci< ) 



A/A 


—*S 








NS 


-+FP 








FPO > 


S4-7 (->£ 
S4-87I 






FP0831 -> 






FP0007-* 


S0007 








S083I 












S — + ► A 


2>0 


— ♦ PPCOAt 

FP CO-N v* fAVJNl 





5 S -v* B (for ph7 } a) 
O 1 s -r* E (for PH3*) 
O^s-^F (f or PH £) 



S/Lf?3/ 
s/AXPP 

s/t/j) -* s 

S/PH2. 



if /o 



(preset in PP£3) 
~FP n = I. S„ . FPxS — = A/PH8. Atj>l£ 

> SXFP/U = S+&OVX.FP = PHI. HFPDIS 

SXFP/+ = S-4-6.07XFP = PHI.MFFDIS 
(no enable Vii ) 
A*S = PHI 

PPC<5A/ = FAPL.PH/.20 

5/MWM = FPc&M.PHI ■ R/tAvlH = PHI 

Bx - Phi 

EX. = PHI 
FX = PHI 

S/LP3/ = (P#FL . *<*& . PP/ ) 
S/AXPK z ( * ) 

s/SXA/d - P/fPL. PP/ 

S/F/tZ = P/f/ . A/3 P. 
S/PH£ = PHI 



(f?) -> rP 

(auaena tnanXlssa. - w.S.mJJ 
(aaoend e.xponerit } 



(store ouddencL sig } 

(po sL- n or m al I s all o n cL r. j 
(cxpoiveriL rcg,") 
(a-H^eM txponerit refj.N 

I (for avqena -J.s.uf) 



PH2. 

PHa 



A'i) 



A/S -*FP 
FPO 



-* S4-7 — - S+4 



FP083I — ►54-871 

FPooo? -♦ sooo7 

O^s »- SO? 3 I 

S — ^— >D 



NA0007 



(f reset: />} Ptf/_) 

SXFF/O = S4-407XFP = PH£. HFPDIS 

SXFP/4- - 544.07 XFP = FHc. KJFPIiLS 
(no enable hi) 
3>XS = PHa 

FxMA = PHB.^fft 



(£h/) -* PP 
(aelcicnd mantissa. - m.S.W.) 



(st-ore 



\.gen'( exp 



nnent) 



Sheet 



of 



-AS (3D) FAL (ID) FSS (3c) FSL.(ic) 



MNEMONIC: FP : add/sub 



304- 



PHASE 



FUNCTION PERFORMED 



ma. 

cont'd. 



Pf/3 
PH3 



PRESE i FoR £/.Pok\EUT ARiTH: 

tOAooo7 -v- Aoooy 'if AO=| 
! +* A8 

iT addend is ntc 



s/a +i> -♦ s 
s/a -d -> s 



}' 



f a,Wepj 



//A 



s/PA/3 

S/PH 3 



(A e t) - (DeT) 



S 

St^E 



A//I —* S 

MS — * A/ 3 

FP ^-> A 00 3 I 'if lohq 
o\ -y* A 003 1 if start 

/^.SV/ ^ c -~ J> ',f /or? $ 

S/PH* 



SIGNALS INVOLVED 



S/A! =(PH2., Ao). MAIj (simiSoj-ly Ae- A a) 
[ AK/U = AXL' =(PH2.A0) 
S/A8 = PH£.HMUt_ 
&/DS = fH2, WWfJ 

S/SKAP3> = S/sXAiPS>// = PH2.(AWKl.KJ/AUt- 

s/sxAMD = tJ(s/sxAPi>). s/sxAMD/a*- = Pna 

(preset in PH/) 
S/SXMA = FAFL.PHB. 

s//°,*/3 = Pp '2., /I/J5/Z 
S/PH 3 - PH£_ 



(preset ir> PH2.) 



S„ . PH3 



(preset //> PPS.) 

F~P n = J~. S/j. PPxS*- =. a/P^/S. /V'A/S' 

AxFP = PH3.M»2. 

AX/L = AXL = PH3 

2>JTC = FAFL,//d2.. /Py^ 
s/sxa/2) - FfFL . P//3 



(unbiased exponenerft 
eUTTerence -*-» E ) 



(P) _> /=/>,/ short-'mu'j.) 
7 (o-uoend - I, s.w.) 

( addend - /.s.n/.) 



£//*#*■ = /V3\ /i/^/T 

S/PH4- = PH3 



COMMENTS 



(_un - invert; auqenei axpcnenL) 
( K 7 control ) 1 

(for(AeT)-r Q>e0+l-*s) 

(for (Act) + SJ (fcaT) + | -» s) 

c ' 

•— K7 * <%8 = I 
(<zogej>J - / ^, a;^) 



PH4- 



s/b -> s 

FP ^ S003I 'if long 
Os — > Sao 3 1 'if short 
S -rr $00 3 i 

C/scir Ccndtt ior> Cedes 
S/B ~*& 



'S/PffS' 



(preset /o /=W3) 

FP^ = I. 5,7. /=P*S — = /SPH8. A/2) IS 

SxFP/4- = SxPP/A = Sao3JXFP = PH4-.M 

(no enable Hi ) 

I)X/L = 3XS/L = PH4- 

/?/cc - (/^1Pt_ , F'/^^.y 

S/SX& = ( ) 



((£W„ /) -. ^-/» ,/ /onj; 
(£tf) -+FP if short- ms-'ij,) 

32. NJFPDIS 

(<xclclenci I.S.w) 



s/Ptfs- 



rt/4-. //&/? 



sec separate, chart. : 



(P^^j PH4 ceritinDepl on nex"t page) 



Sheet 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


PH4 


ExisTl^c-t coNitTfnKJs : 


(marTtissa of auqena) 




A earTtains (B) ) (Rvl)/Vs 


conty. 


3 .. O's 








1) » (EW), (De)in D000? 


((EWv\)/o , s 'is Lein<* clocked 'into *D0C»3! 


IViS phase) 




E - (ftet)-(Del) 








F •' H(Ae.) 








IF E = : ASPP =$> 


ASPP « PH4, MCrC, E00O32t.EQ4-07a 






S/A +D — » S 'if ajj 


s/sxAPb = s/s/APD/t = ASPP.&7.MSW 


1 — (R/s^Jl « isiPH^) 




S/A - D -» S 'if sot 


=j/sxAK\k - rt(s/SXAPb). s/s^AKCD/2. «~ 


= ASPP 




F -44 -* E '»f MFO 


EXFMC4 - ASPP.^FO 


| (un inverted, unbiased 
f A expencrit -+» E) 




UF -4,4 -*-» E *>f FO 


£X^FMC4 = ASPP.FO 




S/PH& (add/soli pWse) 


S/PH<S - ASPP 






IF E>0 I AL-M =4> 


ALN\ = PH4. WCriU. HEO, MftSPP 

/ S/SXD = UD44 . s/sxAVD «-, 

1 , ^ „„ / — PH4.ALM 

[s/sxmS = £44 . s/sxAVi>«— ! 


(R) > (£W) 


s/li| -» S 




s/swi 'if MVJfJ 


S/S\M| = (s/swi/l) = ALM.MVJM 


(reversmq sign of i oj=er.) 




s/ Fp R ^ (suL©mvjm) 


6/FPR * ALtt. ^(&7©MvJlJ) 


(,1-esult of PHd w"i)l ke in 




fc -1 -*♦ E 


Etc? = ALM 

S/SWS = ALrA.PH4. K1PH7 *- (meek a 


reverse polanXy ) 
(dowrt-couriL "byjard Zero ) 




s/a-^L 


wJ.j 




s/PHtT (aii'^n merit oliase) 


s/PHi = PH4.N04 .MASPP 






IF E<0 : ALR =j> 


ALR. = PH4.MOt. EO.SiRTZ: — (R/RT£ 


-. Phi) (ew) > (r) 




s/)A| — » s 


/s/sxA s MA47. s/sxaVa *-i 
[s/sxMA = A47. S/SXAVA — J ~ 


LR 




S/SWI Vf A 47 


s/svJ| = ALR.A47 


(reVersina sign of A open) 




s/fpr \f A 47 


s/FPR = ALR. A47 


(result of PHC will be in 
reverse PoUrity) 




E+l ■*■» £ 


EUc7 = ALR 


(up- count E "toMGarej ' ■eero) 




Dooo7 -** F 


FX1> = ALR.PH4 


(larger «/poncnt-/^ F) 




s/PHS' (sJignmenL pVia.se.) 


S/PHS" = PH4.N04.MASPP 




r#S 


(AUGMENT PHASE - entered snl> 


' "if E ^ 6 \n PH4) 




or 
PA><i 

PHS 


FlRsT CLOCK o^Ly : 

A ~P> J5 1 • r 

lT E>0 in PH4 
|D| -» s J 

|Aj ~* S " t <o „ 


I ky,A = PH5, SVJS. — (r«pea"t«r) 
f (preset in PH4) 


( |ar«er operixrid -*♦ I) ) 




(mKi\ifC S/PTS \f number— »S 


requires h««ati'on r^e-nee involves carry 


propaqatiar,) 




ALL CLOCKS : 








S% X /\U -h* A 


AVSR4 = AXSR4/I = PHS\kI&4, 






O^S -r* A 407 '^f sViort ^ 


S/A4 = SO , AXSR4-A.M&E 4- (Lon^ onlv- 


) - (s'imWary A5,AC,A7) 




ilQlT" lo^'c permits rigVit a.Unmeiit mtjo 


A0003 


Sheet 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


FtfS' 




fALN\ = PHS". N)6d..NEO,NASPP 


((E>0).MRT2) 


or 
PMC 


ALL BUT FINAL CLOCK ((E*0).tfRT*): 


< ALR = PHS.'l\>©C.£o. NRTfc 


((E<6).WRTa) 


PHb 




[KJASPP = M(PH£,NO£.,(E00031.E04-O7* 


rt(( E -o) + RTs) 


cont'JI. 


£ + I -n E "\f £ < 
E - | -**E "if E > 


EUC7 » ALR 
EDC7 = ALM 


+ RT&) 








Sustain svJ\ 


s/swi/| - ALM, MWN + ALR.S^I 


(R/Sw\ = NPH<^) 




S/A -» S ( fat S X /«. -^ A ) 


s/sxA = pHb.WOC.SJAsPP 






S/RT2 ',f ^-731 =0 


S/RT2. = FHS,S2U.SXL.,K>ASPF. NSXAU 


D *- K)PRXMAK1I>. MQ-XAI>I> 




sustain priS" 


S/PHS" = PH5.N56..NASPP 






ON FINAL CLOCK ((E = o) +■ RTa) : 


ASPP = PHS". N©-4..(£0O03£.EQ.*cs r f5* +R 


T ») 




s/A+2>— >s "if (a.cU©SWl) 


S/sxAPfc = S/sxAPE>/l = ASPP. (nJ»7. SWl 


+ 67.^svJi) 




s/A-"b — » S 'if (sub ©SWl) 


s/sxAtAD = N(s/sxAPli).s/sxAMi>/a — 


= ASPP 




F-&4 -*♦ E 'if NFO 


EXFK\k4- = ASPP.NFo 


(un m\/erted j unbiaseJ 




NF-4^t« £ 'if FO 


ExNFMt*- ASPP. Fo 


exponent 6T Wrqtr numler.) 




R/RTa 


R/RTe = ASPP 






s/PHC. 


S/PH6 = ASPP 




PH£- 


(AbU/sUB PHASE) 






or 
P//C 


A ±1) — *S 


(preset in PH4- or PHS" by ASPP) 
DX5 = PH&.NCC 


1(1" t> ("u- cxTensian on 


S -y* D 


j left ViandUs ovenlows) 


PHC> 


S/A +D — > S 'if NS4C.1 


s/sxflPfc reiuces"ti PHC.NC6. Si (PR4-6, ©K 


+4) (spe.aa.1 meeln,) 




S/A - 3> — * S 'if S4-4 >• s/|b| -» s 


S^S^AKli * N(S/SXAPD), S/SXAMD/2. *- = P 


HCa.NiffC 




O^S -j^ A (for 0±i-»s) J 


AX =PH4,,Me?C 






s/PH7 


S/FH7 - PH6.N0& 




P#£ 


(FIRST A^TUST |sum| Phase) 






PH7 


|c| -*s 


C preset in PHC.) 


1 (FPR c£>u\d Ka\!e been 




reverse FPR. 'if D44 


|s/FPR = (PH7.NCi.'M-4).tfFPR 






[r/fpr = ( .. ) 


J s^i'n PH4-) 




(U44 jt DV7) ^ 


AXSP^/l = PH7.K)ftt.(D4C © bA-7) 






5^l!.t»ft 


AXSR4- = AXSR4/I 






E + 1 -+* E 


EUC7 « AxsrVi.nphS 






(D4C = DV?).N(DsN + FNF) =$> 


AXSL-r/l = PH7.WCJ4,.MAXSR4/l. ^USM 


.N(F^F.N«(.) 




S X 16. -r* A 


AXSL4- - AXSL.4/! 






E-l -*♦ E 


EDC7 - A*SL4/l . N(PHS.DIV) 






Bxa-^ B } 1 -/■» BL7 


BxBLt - AXSL4/1.H&& s/BC.7 = BXB 


Li.SiBfk (posi>iorm ctr.) 




(t>4& = D4-7). (l>SN + FNF) =t> 








S -^ A 


AXS = PH7.NSS4».KJAXSR4/i,UftS'SL4-/i 






S/A->S 


S/SXA = PH7.^(S/PH7) -rAXSLVl- 


HFPRR 




S/PH8 


S/PHS = PH7.N(S/PH7) 




PHC 


(FlhlAL ADTUST | SUM) PHASE) 






PHS 


(A contains 1£e ) SUfA | in the rar.q«. 


iS 4 ! ) 






coMTRoL SIGNALS : 


(inhit 


it postnorm.) > 




ASN (A 'simple- NarmalizecL ) 


high \f A 1-751 f clI! zeros (i.e. '/^^ 


S^|) or if 'Fl4F = j' 






ASH = N (A47, AV8.A41. ASo.ASl). H(MA47 


. A48Slft , Nl (FHF.Net^) 




FPRR (Floating Point Resoit Rea 


Jly) FPRR = PHS, tODI^ . ASM 


('/i(.(S4l or FN F -l) 






+ PHS. MUIM. NASESS'S 


(ASW assured nevt clock) 






+ PH8, RTZ.bipHi 


(S -0 (HnJ PH8 deck)) 


Sheet 


* of * 




MNEMONIC: fp ■ aui>/sub 



307 



phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


p#c 


RTH (Result is zero) 


S/RTE = PH8.SZU,S2L.KlASPP,r46yADD 


(S4-73I -6) 


PH8 




■ — > + PH8. S2L>,0-£.N0& 

*— (ne«Jied -for FMF = I ease wnere. siqn 


(5 4-77! « 0) 'f sViort 


coritj. 




nance in guard di^it, ©niv) 




NAShl =J> (CO^A <'/l4.).(F^F = 0)) 


AXSL4-/) = PH8.hlfclV, MASN 






A -» S 


(preset \n PH7 sr PH8) 






Sx 14. -y^+ A 


AXSL4- = AXSL4/I 






E - » -** E 


EDC7 = AXSi-4/i.r-J (PH£", Uiv) 






BXS-^B^ \+, B47 


BXBLi = AXSL^/i.^CC, s/B67 = BX 


BL\.^C?(L (postnarm. ctr.") 




5/RTS 'if S-0 


(see a-Wve) 






S/A -> S 1 -r . 

. . >\\ (AS-£bb-=0).NRT2 
SO stain PH8J 


s/sx.A = AXsL4/l. tJFPRR 
S/PH8 = PH8. NFPRR 








r ^- raise FPRR. "«t (ftS-2.5'5'^o)+ RTZ 


FPRR = PH6.SJA5E£S"g . KlDIV +PH? 


.RT-S.^PHS" 






ASM.A47 =$> (A= l) 










A-» S 


(preset in PH7) (uoTE : S4C "forte 


J-'Oj otherwise = A47} 






S X Vic -»*-* A 

E+l -y» E 


AXSR4- = AXSR4/\ *— . 

— - PH8 
EUC7 = NPH5".AXSR4/| *— J 


.WT>IV. A47 






^-«- raise, FPRR 

ASt^.MA47=* ((>it4A<l) + (FmF = \) 
A -* S 

S/RTZ 'if S = O (FKJF = 1 case) 
^ raise FPRR 

V — > FPRR =£. ( floating Point. Resu) 


FPRR = PHe.MDLV. AS^ 

(preset in PH7) 

(see a^ove) 

FPKPi = PH8.M1>IV .AStO 

t Reaiy) 


(dont, sViift registers) 




Step CLOCK —^ &OX // ^ S 


f-V/'ce <*/? Aas CPU : &°cl£a/// = ///-/VSVf 


■t-A/Z&t'A/. fJlClA/ 




s/Ptf? 


y/^7 = p/t&.A/B/z. +■ = /z^^?/^ ^ ^ 


FA PL . PV6, . V/V/P/e^ 




S/M&Q (for next fostruct/o/ty 


s/Af/Zq// = /=/?/£. />//£ . A/&FF//6 . A/Z£ 


'ir'A/ 




s/a -» S 'if tlFPR 


S/SXA = FPKR.^FPg. 


1 (.put re suit in 
J proper* ycSoXvCy 




S/-A— S 'if FPR 


S/sxMA = FP£R . FPR. 




S/PH^ 


S/PH^ - FPRR 


ph7 

PHI 




CONTROL SIGNALS USES INJPH^-lo: 


FPRb - WQE. 


(result ^aoklc Un<(ttO 


FPRD 




TRAP 


TRAP = FEOF 


(eyp. overflcij) 






+- FEUF . M(F£UF. MF2) = FEUF. 


FS ((.exp. ureJcrf(ouj).F2:') 






+■ BCC. Merc . FS 


C. s 1 a V-! 1T1 c.a-0 ce traf») 




FECrF 


FEOF - MtO, E\. K^RTi 


(exp. o^«sr*H Dili) 




FEUF 


FEUF - £o . MEI. KJRT2 . »J (BCC, sidi. ,F5 


. MF^^) (<""p. u r> d c»*T 1 uj^ 




A or -A — •> S 


(preset in PH8 i>y FPR*0 






S0O3| -» FP f not g 


FPKSL = PH^.MFPDIS. FPROJ.NRTS. Nl(F 


EUF.WFS) 






o's > FP '.f (sWt 


or- result 2ero or underflow and FS-0 


) 






/*/= ^>B 


BXr^f = /=>? ^z . /V/7 




^(result -l.s.w.) 




S/J3-+S 


s/^^,5 = /^/^z. /'/yf 








-s///?3/ 


s/L/f3/ - F~*?L. PH? 








<,//?¥/ '/f Zona an J not trap cQse 


s//?h/ s s/RW/FP = PH°1, FPRD. WTR 


AP 






g/cc/ /f ex fane/ft uoderj/aui or 


/^ r^A/ = O and. > 2. po&t-normaJi'-B/oo sf>/t 


^ rceo'ired (mcJoJes ffT^X 






s/cc/ = s/cci/FP = PH^.FEuF + 


Vh^.tiOC. B4 5" 




Sy/ccZ. )f &x. fror) <sn~t vnderf/ao or 


Ol/e-t-fUu . S/CC£ - S/CC2/FP = PH 15 ). 


FEuF +■ PH^ . FEOP 



Sheet 
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PHASE/ FUNCTION PERFORMED 


SIGNALS INVOLVED 


COMMENTS 


F//7 


S/ / A _» S 'if K1FPR 


s/sxA = PH^ . MFPR 


> (sustaininq Trom PH8^) 


PH^ 


S/-A -» S "(F PPR 


S/SXMA = PH1 . FPR 


conil 










SJE ^*E 'if FPR. (EO =E() 


EXHE = PHI. FPPx.WTPAP. ^(FEDF, MF£) 


(invert e<p. i^Vien result ne<|j 




l_» ^ualffier 


preterits interclnexnginq FEUF cuid FEO-p 






s/F//8 


s/f#8 = Fn"f. /YBfi? 






S/PHIO 


s/PHIO = PH^ 




/va 


^— >• .S 


1 , 






S -^Fb/r / )f /ooq <2f>a not trap 


J. (/"reset in F#7J 


(result - I. s. <*J.) 


PHIO 






■SffQ =*> /-** s>i/o (%a 7es7s) 


s/su/o - /Vsao 3/z . (s/swo/M&y ^- = fa 


FL.tS6a.FH8 




Aor-ft-^s 


(preset \r\ PH<^) *- / note : K7I is -for 


ecl Vitgh in snort '-A 




S4-7 -» FPO 


"i 


ca.se "to cLssufe 


&roat.T "truncall/on ', 




fNEI -» FPI (+6 + blcLs) 
(exp.) < 

r y [,£0207- FPosoT 


[ K7i = S-OCQ3 = 
f FPSXU = PHIO . WFPL1S. (4RTS . M (F E" 


PHIO. WFPRB. K3! 
OF, MF?) 




S-^871 - FPOS3I 


J (jeyojfs - A/p#8.vbis --■ l/ocks s ( 


= b) ~+ ff) 




FP +*£ 


8XF~F ^ F/1FL.F&8 


> (result m.s.vj) 




S/£-*S 


s/sxs = FAFL - /"//^ 






S/FW if not: £r<y> cctsc 


S//?i/ = S/RW/FP = PHIO. Si TRAP 


J 




S/£>ft<? 


S/2>/f? = Stf F#/0 = FAFL .Frf8 






s/fw/o 


s/PV/O - BFFF/o = F/)FJ , FVS 






R/PHio (na more. bo* auction) 


(no set "term hi 3 




FH/o 


B-+ S 

5 "7-* /W 


I (preset in Ptfff) 


(_resu\"t - rn.s.W,) 




TEST'S fee 3, cc* Acnt/W) 


T£~sTS = F^FFL. £-*/&£ 






(note. : SHfO = / causes >S > 


/hclt'cal/on Tor ejoui/s. /e.n<ffl> zcra test 


' ~7fi/s /s nee-aed for 




(*2>i>/scJB).(FN=/) case. only > *//>e 


'e reso/i /S + enjo, = - C 4- an J SlGft/1 


'/cciftce try /s,Ji/. or>/yj 




Ste>c> sosCo-t'ntoq T~BL 


■s/TSL = FAFL. HZCA CT. A/F/f/o 






TF'VF' to x'+<h' if RV is off 


f s/T/?A P = (PA PL . hM2>£. A/RW) 


1 (MftW means TRAP '"? 






\ S/7-RZ J -- ( » ) 


j 7?ie ^ox fas n/ /as~t c/.J 




Zs/bf 


£A/J>£ - Ftf/O.^XC 




Sheet 
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Cj-eneral sequence. oT events: 

Put multiplier (R) in A y and WcVvJards in B 
a) Pot imi^Liplioxnd. (Evo) 'in 2) 

3) Pot exponent. Sotn in EL 

4) Normalise (D)'f" necessary £<xr\y e*'it f =0 

5) .1 (*) .. >. ^ » .. » = O 
(_£ doesn t cWntie tut 2- 2- bit iterations 

axe. deleted for e.<xA\ Kex of A sWift reeuireci) 
£) Clear A 

7) Iterate^ producing /^fc. ^ ! f ro ^-|< I ' n AB 
g) V\ or malice AB 

"^ Assemble, adjusted e*p&nent (E) and 
fna-ntisso. (ft") «>n s m proper Molarity 
>o) Store. S ' ^ net TRAP 



Load ie.r - m.s.W 
CunconaiTioncul in 
PHI) 



Load ler - l.s.W. 
(only it long ir 
PH3) 



FP bus 



7i8 



^ B 3 



= (R) 



r 

zeros 





FP bus 


(° 




- (RvO 






1 




I 


|3 
| 1 




■8 7 





7 
1 


= CR) 


8 



Loading Tne. multi plier into B - boLekvoards 



D 



Iterations (PHV) 



ksi SSI 




D (fcandL) 

r 



xddU 



Dxa -*^S , Dx'/a. --» D 




S /(A+J>-»S, A-D->Sj a-»s) 



(logic srodJces | product 1) 



Fl (ier sign time) 
fAV\)hi (icand sign) 
FPR (si^ns opposite-) 
SW| ( icand A 2 'is in D ) 



tt ++ carry - 




A (I product!) 



B (ler) 
— v 



54-b = PR4-&.K4-S, wViicVi red.tc 



Mote l^iatllne E register is Splayed taxk^o-rds 
(This enabled d+Vcient. use of The. FT4-1 flip-flap module) 



r 



MUL 



5 



(R) 



FP 
FP083I 



S4&07 



■A473L E\M swn 



07)4-8 



's -+>, FS\ FT 



MW H 



(GNrt) -+FP-+S44,07 -^* D4G3I S/FPR 'f (M\Mrt©A47) 
ft60o7 -y-> A0007 ',F AO I -r* AOCi-ft'-lsfi), \+*3M "if wwjJ 



(Rv/l) — y FP } FP-y-* A 003 1 'if loncj (o's -/•» Aoo3l 'if start) 

[l-/*F4 } FP0031 y>Po74B ; B7I 48 ■*• B3 los] \f Ung 
sooo7 -/* E (ue. (Aet) + (D e T)-1S8-^e) 



(E\Alvt) —»FP, FP~*S063| if lonj , Soo3) -^1)0031 



DS^.ASM *»> -(s/o-^s), S/SWS 'if FPR 



BSVl. ASH *£ 8/lA| -»S 



DS»A 



=£ s/d -* S , S/SW2 (for a-^d) 



5W2. (first clocks =3> A -7^1), D-*Sxl£-/> A , £-(-*•»£ 
S/A-^Sj s/KTit 'if S 473 1 «0 



ASt^ (after first dock) =» 

A-»SM4»-f*A ; E-l+tEj s/a-^5 



PT2. 4> 



RT2=> FPRPs 



(asM.sws) =4> s/)3>|-*s, s/swa (Wa^d) 



r 



(AS^ + DSNl) =» SXl&-#*A ; E-l -/-» E ; F-I-^F 
<S/A-»S, A-*+I)'if SViJ2, s/RT2 if (S473l = a).SXAT>D 



RT2r=^ 



RT« 4> FPRR 



(ASN.iDStO =* (S-^A -in»'i«j) ; (s/0-*s) ) A-^^'if SW£. 
S/SW2 'if FPR 



"^ 



^ 



->—> 



"^ 



->-> 



"^^r 

* 



FO =$> MIT -functvons ( O -> S on 1st. clock) 



FO.SVOO =$> 



(stgn into') 



Fo , SW O =£ S -y-f A ^ s/a-^S 



AS^ =^ A~» SXIC v» A, E-l -**E 

ASU.A47^ A-^SxJ'i*.-** , E + I-*E 
AS^,A4?--^> (<Uint eVieurme A or g) 
ol^ cases 1 FPRR «> S/±A~->S f(FPR) s/cPO-PR? 



T 

Cfppr) 



S0031 -*FP \f CRTaTFEupVFl). PP^D , PP-^ CPU- B reg , 
Sosta.m PRx's 
S/crU-RW'if FPRD.MTRAP 
S/CPO-CCI, CC2 f (E) £"-/♦£' jf FPP 



S4?-»FP0 ; £l-«FP) £0S67-»FPofio7 S487I -> FP08 3I 
(FPs cm«tU«d '\F (lira -v-FiEDF,?!), FP -y* cFU-B t-e^ . 
S/cPO-RvJ \F SiTPAP 



K\UL 



"A 



PHASE. 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PrtPS 



CuJ/Jf not ic reached /'/ tiP&PTICT// 

CLOCK T/M/MQ- ■• (78 L unless Z/* 
S/T8L 



and PP£Z was entered) 

service ca/^ '/h mA/cA case PPCL£N/z reject 
S/T8L = PP£//2. 

-r PA PL, NltrACT.NFV/O 
-r PA PL. (s/PH6./Z6) 



P<ff -/•* A 

MB ' -r* C -f+2> pfrotn even Ucat,j6t)\ 

d— (address, "forced. ev *fl 

/ •** P3/ 1 // Jon 3 (request 
*/#/?<? J /.s.*J. of icand) 

S/tffi -* s 

s/pm/ >f pep-riCA/ 
C77v?p if asp&pti&a/^ 

PPcM -. A ex 

S/PHI (in box) 



2>XC = Pff£&PEP. PP£3 
ly S3JTA//9 t/i e.ar//'er j°d>ase (see 

PUC 3/ = (PA PL . NUB. . Pft£3 .//A A/Li) 
s/sXA/A = PA PL. P/p£ / /3'f- 



PPCO// = P^PFL . PP£3 
S/PHI - FPcoiO. (JPM! 

* — (prevents s/PH 



•s 7£L C/0CXS iZ Aox) 
(rn'/t/ct/ turn-on (redun .)) 
(held unfit J d ACT or PH/o) 
(return "from l/o) 

( /er - sn.s.nJ.J 
(icand -/n.s.tOJ 
P/% £/=■/! P?A 7/ ON ")) 

(P3/ =C) 

(mh/'iited 'if?SF6P7lOA/) 



S"tart "Hie. box 
■I on ne>rfc. clock) 



PH/ 

PH! 



A/A -> S 

//S -» /V 

FPO *- S47 (-+S+i) 

FP083I -> S4-87I 

FPooo7-»-sooo7 
O's s- S083) 

S 7" > h 

FP31 0$ — ^ — > B487I 
O^s •* — «- B003I 

O^s -+* E (for PH3) 

5" — *-* F 
(er.atic F) 
-*+ SvJO 

_2>tf _-» FPC6A/ 

FPCtitO -,*+ MVOKl 

&Lff3/ \ .- . 

> IT Zona 
S/AXPP J J 

&///} — S 

S/P/f2- 

S/FH£- 



(preset in PP£3) 

PP^ = Z. &„ . PPxS ~ " A/PA'S. A/2>ZS 

SXFP/U = S4-407XFP = PHI. NFPHIS 

SXFP/4 = S4-C07KFP r PHI.SiFPllIS 
(no enable Ki^ 
AXS * PHI 

BxFP/U = BX.FPU = PHI.MUL 
BX = PH| 



Ex 



PHI 



<5/F5"= s/F7 = BXFP/U ^ BxFPO = PHI.MUL 

FX = PHI 

R/SWO = BX = PHI 

ppco/J = ppiFl, r#/ . 2>o 

s/fAvJ^l = FPCftf^.PHI' R/fA\MKJ -PHI 

S/LP3/// = ^^4. A/^^. P#/) 
S/AXPP? - ( " /> 

S/SXA/Ji = PAPL,PH/ 

s/f>tf& = Ptf/.A>Bft 

S/PH£ = PHI 



(icr mantissa. - m.s.w,) 
(ler exponent) 



Qief rnantisso_ rft.S.vJ, 
(exponent fcq.) 



(iterrtttons ctr,^) 

(store. icanJ s, R n ) 
(f/"cr /'er As. t*0 



PH2. 



I -r> FPR if operand signs ^ 



s/FPR = PH2.Cr<l. (^A^^I|^1 © A4-?) • R/ 



FPR = PHI 
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I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



P//2. 

phs. 

eariW 



A/2) -» s 

A/5 -^ PP 

FPO 



(preset //? /?V/J 
/=/5, = Z. Sn.PPfS 



- a/pps . //2>zs 



S487I 



FP0?3I 

FPO007 — ►S0007 

5 S > S6?3| 

S — *->3> 

PRESET FOR FXPOMEMT APiTH: 

NAOO07 ^ AOoo7 if AO = ! 
I -n AO 

S/A+D— » s 11 iccwncl is pas, 

S/A ~ 3> -» S 



> it !ca.nd is neq . 



s/2>/?q (far /y„ /) [ 
S/V/4 — ♦ 5 

S/PH3 

s/PHB 



f // /j9<^ 



SXFP/U = S4&07XFP = PH£.MFPDtS 

SxFP/4-= S4-tQ7xFP ^ PH£.KiFPr>tS 
(no enable Vi'i) 
DXS = PH£. 



s/AI = (PH2.A0).^AI (similarly A2 -A8) 

Ax/L = AXL * (FHS.AO) 

s/AO = PHE..M0L 

s/sxAPJ s s/SxAPTj/l = PH2. NWWfJ.WUL 

S/sxAhAJ) = N(s/s^APJ>).sysxAWD / /a — = PHE 

s/I>8 = PBH. /AvJhl 

(preset /'n Ptf/) 

s/2>/?<?// = PAPL.M62.PWa. 

s/sxt/A = PA PL. PS/2. 

S/P//3 = /=^2.//^/e 

S/PH3 = PHS. 



(fcand rndnttssoL - m.s.vj,^) 
(icahd e.xp<w«H~L) 



(un-irWerfc ier exponent) 

(minus l£S) -. 

(^r (AeO + CiDcfJ+O-iaS-^s) 

(for (Aet)+N(D e 4-) + 0-l28-»s) 

I 



[ 



K7 = since FR8=$8=0 



(unbiased exponent 

sum y-> E) 
((P*t) ->/="/" 'rf /ot> 3 , 
(p) -*PP>f start- /s?s/j.) 

(icr - 1. s.w.") 



(doO^lc-Ungtn ier 
-1^ Bj backwards) 

(cnaMi F -from 5" to, \3>) 



P&3 

PH3 



(Act) + (Set) - laa — s 



(preset in PH2) 
s/E r 



M4 -*.S 



PP 



A 00 3 1 Vf short 



S n . PH3 



PV% = Z»Sf). F^XS = A/P//8.//ZTS 
AxFP = PH3.Nff£ 
AX/L = AXL = PH3 



B487I 
FP0700 
FP3I 08 



B083I 
B00Q7 
B4-87I 

F-f 



U 



BXFP/L 
BxFP/L. 
BXFP/'J 
S/F+ = BxFP/L J 



> = BXFP = PH3.W(5?.MUL 



MB" / -r* C -r*2> >f /°t9 

S/M2> -> s 

S/P#+ 
S/PH4- 



s/sxtfj* - P~*P/L.P > //3 

S/Ptf+ = P#3 . A/3P? 
S/PH4- = PH3 



PH+ 

PH4 



A/2> -» 5 

MS -+p-/> 

FP — > S003I 'if iong 
O^s -> Soq3I 'f sliort 
S -^* ]) 00 3 1 

C./'ea/~ Conof/Z/oo Codes 
S/B -»S 






See separate, chart: 
"P4FL P#€-C " 



(preset lr> P/S3) 

P'P'n - I. S„. PP>XS - A/P&S . /VJ>/s 

SXFP/4- = SXFP/A = SooBlxFP ^ PH+M 

(no enable W\) 

iX/L = Sxs/L = PH4 

P/cc = PPr'L.PVj- 
s/srs = Pap-l . P#*- 

$//*#£ = FP-r.A/Bft 



1 (f/^ /)->> PP if /o* j , 

J (£&)-* PP'tf short- ios/j,) 

CT/3.NFPDIS 

(icand _ \, s.>j.) 
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PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PH4- 



EXiSTiMq- CONDITIONS: 

A contains (R) (RmO/c^s 
B7I48 « (R),(Rvl) 'if | on ^ 

(R) 'if sWrt 

(E*0, (De)in It00o7 



B3I4-S 
D 
E 
F 



5" T short, 13 'if 



(m<xn"tissa. of muYtiplier) 

(rnajr)T.\SSO. oT multiplier" (viiltojt sian \>\ 

Wit in B48. Reverse -ioasnnq of B is 
((EW«/\)/o's i's bemq cUcWed into 2>003| 
(tentative product exponent (^nWia-Scd 
(number at hexes - minus one. - ir> muvb 



t) with \east sio rut i' cant 



for meeln . conv.J 
tkis phase,) 
)) 
plt'er) 



DStO.AsM =^> 



S/PH? 

s/sWH 'if 4k- or -x + 



s/|a| -* s 

S/PH4 



s/d -» s 
s/a -/*■ D 

S/PHiT 



S/PH7 = PH4-.tAUL.O&-DS^.AStsl 
S/SV42 = (s/PH7),NPH7. MUL.FPR 



(multi'pVi 



7 GO 



s/sx.A = NA47.SXAVA — . 

..- h- * PH4.0£.D5|N. M(S/PH7) 

S/PH4 = PH4.et.KSNi.NCs/PH7) 



s/SXD = PH4,«4. Kii>&N 

S/S¥d£ -- S/S*la/| = PH4,66,.Kll>St4 

S/PHS » PH4.CG.UDS^ 



(entered only 'if multiplicand, require 
(SW2. -r NASNl) =£ Kl(s/PHC)=» 
1) (-f\rst clock only) 
S ( ) 

-S (after fi'rst dock) 
SXI^-^ A 
E-l ++ £ 

S/RTS if S = o (on first clock) 
raise FPRR 

s/PH^ , etc. -(see 
MRTS =#• sustain PHS" 



or 
PHS" 



PHS.Cr 



RT2 =* 



s prtnerma-W^aXVon ) 

^J(5/PH(L) = r4(PH£.D4,.AS|sLNSV«12.) 

DXA = PHb. swa— ( repeater ^ set in P 

(pres<£l~ in FH4) 

s/£*a = NFPRR.AXSL4/ 

AXSL4 = AXSL4/I , 

fDC7 = M(PHS\E>1V), AXSL4/I *- = PHS 

S/RTfc =^ PHS,S£.U.SZL,NASPP. MSXAbt 

FPRR - PHS.Dt.RTa 
FPRR functions <£t end of PH8) 

S/PH 1 ? = PHS.04.N (s/pH4).HRT£ 



H4-) (save multiplier) 

4.. hJ(s/PHC) 
.04.N(s/PH4) 

(multiplicand = ■'• 

product = : stor* 

*tro result) 



(NSVJ3. ASH) =£ (multiplicand 



s/ 1 u I — S 

S/A -7-*I> 

S/PH4 



simple,- norma,ll?ed " - 2nd 
s/sxis = ND4-4. SxA\»D « — 
s/SxMD - 1)44, sxflV/3? « — 

s/sy/a = s/sWa/) « 

s/pnt = -. 



ciociv or 



at 



PHs. 



&4.ASN.rtSvd£. 



or 
P//C 

PH4. 



(entered -from PUS" or conditionally' 
o^ THE FIRST clock : 



A\ -* S 'if entry from PH4 
|1>1-»S " 
A -y+D 



PHS 



from PH4) 



(preset logic) 
bXA = PH4.SVJE 



(return "simple. -nor 



(nJASH + KlDsfi) =» k!(s/ph7) =» 

S/A -> S (-for clocks after first) 
S kI4, -^ A 

e- i -^* e 

F - I -^ F «_. 

•—(to delete H 2 



W(S/PH7) = N(PH£.,Cf4,AS^,l>S^) (mu 

S/SKA • MFPRR, AXSL4/I * p- = PH 

AXSL4 - MXSL^/| * 

F2>C7 « N(PH5-.DrV).AXSL4-/l 
FDC7 - PH4>.MUL.K)(S/PH7) 
bit iterations P=r hex of riorma.li'tatran 



lultipharj — » s 
maliiea ' multiplicounj -i^* D ) 

ItJplier not siwi^ft-normd.*) 
(1,04, U(s/PH7) 



& JL) 
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FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



or 
corit A. 



's/RTZ iF S = (on fi'rst clock) 
PRR 
tc. -(sc 
MRTUt =# sus"t<x\n PH6, 



RT2: =» 



J" raise. FF 
I S / PHC ! ; 



(ASN\1SU) =» (multi'pli'eahrl is 

for on-n«rmal\ 

S -*-* A (insiq 1 neeici for MV,) 

S/PH7 
I-*-* SvJ2 \f -r* — or -x.+ 



S/RTS = FH4>.S2U.SSL,MASFP. MSX.ASD 
FPRf^ = PHk.RTS.^PHS" 
. FPRR -f unctions i. en<4 of PM8) 
s/PHk = PHC.cr^. t4 (s/PH.7) , sJRT£ 

s\hnp\e normaltscJ and iterations count 
a|ea mu vti p 1 i er ) 

Axs =■ PH4, ecflsM, dsM 

S/PH7 - PH& .&&. ASM .DS^ 
S/s^2 = (s/PH?),(slPH7. MUL.FPR 



(muiri'pli'er = o .'. 
product = o ■ star© 
?ero resu't) 



Via^s been a.cK u s~Le..d 



(multiplier carry "f.f, ) 



(ITERATIONS PHASE) (entered from PH4 or PHC ) 



or- 

PH7 



SUMMARY OF REGISTER CONTROL : 



Ml 



W2 



4-> 

? 

- o 



§4? 5 



Pi (=t 

% % 

nj a! 



(O 


(O 






r 


J 


ftf 




*3 


! 
i 


3 




< 


\ 


r 




l<> 


(0 


— 


tu 



PH7 duration 

Short 
long 
X 



O 

O O I I I 

1 . O I I 

0| 1 2 2 

10 £ 2 

1 O I — 3 — -I— +4- 

I 1 3 I — +4- 

I I I 4- — +4- 

CONTROL SISALS: 

MIT (Inujh except fina) clock) 

Ml "I (multiplier: 
hH- r B 'if + x+- or -x - 

SW2.J NB-H if + x- or -xf) 

SW i (an when D contains multip 

SWO (hi^h on even numk>*r«J c)a 



REq-lSTER COKiTRol 



14- clocks * 
30 clocks * 

subtract 2 

clocks for eetcn 

i c • 

nex oi ler 

t=renorma|i2aTion 



D X 2. -/-» I> (multiplicand X Z -r* i) 
DX Xs •-**}> ( » X I -~D) 

S/a + S-^S I (s=o on first 
S/'A-D — *S > clock > hence 
s/a ♦ S J A clears) 

'S4S% A4-7 
S44,E^ -t^> A483! 
S3031 +•* B3I30 
B3I4-4 *-* BE^48 



N\lT * PH7.M0L.iKfo.swo) 

Ml = B4-^. (NFI.NFPR) + NB4-1 .(MP!, FP 
ME = B48. ( .. ) ■+ NB48.( 

S/S^a = M\T, MUL. Ml. NJ (6/sXAPJ/l) 
i'ca.ncl X a) s/svJi = MIT. hi (fAIT. ( 

-ks^ S/SWO = SJSWO. BXBL2. *- = MIT 



DXDLI = MlT,Vi(hAlT,(ME®sW£)), MS\»J( 
bXDPU = (NMT.(^2.©SWa)).SvJi 



(hign on Fmal 2 c\ocks) 

1 
R) 4- (NWNhl.Fl) 

) + ( - ) 

(hi an first clack 'if FPR ) 

M£© swa.)) 

i^s^o =• bx 



CONTROL FUSicTtoWS - q-tWERAL: 

F- | ■« F on e>Jen numbered clocks 
sustain PH7 unt'i\ fma.1 clock 



S/SXAPS =. s/sy,APl>/l = MIT. M(S/SX^M 
S/SXAMD - s/s^AMli/l = (M1T(M£©SW 
S/SXA = M IT, (NSAI. WM2.NSW£. + Ml. 

S/A4-7 = S/A47/2 s (q-^«» + PR4-4..NK 

A^CSRa = MIT 

S/B3] = S3Q.Bx.BLa j S/B30 = S3I.S 

BKBLS * MIT (supplies multiplier t>i 



FEC7 = MIT. SWO 
S/PH7 = MIT 



D/l),bJ(s/sxA) 

a)).M\ 

4-4*),B-<BL£^- = MIT 

XBL2 | (B register is 
ts) J played WdWsaray 
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SIGNALS INVOLVED 


COMMENTS 


PHS 
or 

rVS& 

PH7 
contU 


OW THE FlMAL CLOCK '. 

S -*♦ A (sigh iteration ) 

s/A— »S 

S/PH8 


((f=-Q.(swo » 0) 

AXS = PH7. M(s/PH7),MUL 
S/SXA - PH7. ^(S/PH7) 
S/PH8 = PH7.N(S/PH7) 




PH8 


(ADTUST |PROt>UC.T[ PHASE) 
NASN «* (>fest ^ A < V\u) 
A — * S 

SX16 -+* A 
B3\E8 -*-»A2a3! 


( Vbsu ^ | product i £ l) 
AXSL4/I = PH8.NJl)rV/,l0ftSM 
(preset in PH7) 
A%SL4 = A*SL4/! 

S/AE8 = 831, AHB31XB *- FH8.rtUL.NAS 
EDC7 = AXSL4/I - M(PH£. IJIV) 


H. (similarly AB'ij ASO^ABi) 




AS*!. A47 =* (A - 

A -* S 

S x Vic -** A 
E + l *■+ E 


AXSR4-/I = PH8.M3>iV. A4-7 

(preset in PH7) 

A%SR4 = A*SR4/| (note:S44 »& <"Vi 

EUC7 = AXSR4/I. K»PHC 


iWiteA by PH6 to prwent 
Seltmg ASo) 




AShJ, MA4? =3> (X»t ^ A< I) 

(rieiTnina is criswioedj 








FPRR ■=#> (Floating Point Re 
f (Prodi, ^O) 
raise. FFRR J ( i'er =. o ) 
[_ ( icand = ) 


suit Ready) 

FPRR = PH8.NiJ5lV. (ASH -1- MASEbSz) 
+ PHS". tf&.RTz 
-r PHfe. RTa.NPHS" 


(o.U cases "in PHS) 
(2nJ clocV of PHS) 
(£.n<^ ^lock of PH4) 




£-Zo^ CLOCK -^ /ok )f J./& ser-v/ce 

s/rz/y 

S /*?/?($ (-for next frfstrtxzt/on) 


«// 6*s era : r-/>CL£A/// » /W/W ■/ 
s// 3 /// = /=vy<£ . /^isve *- = A/&*:r//<L - 


MI <£>£■//. fiJZdl// 




sjf\ — ► s 'if +■ * +- or - * - 
s/-A -* S if + * - or - x + 


S/.SXA = FPRR ... to FP R 

s/sxMA - FPRR . FFR 
S/PH^ = PPR1? 


.]„(.. &u"u. result an 

J proper Po)aJritv_) 


f*7 

PH=) 


CONTROL SIGNALS US ED IN PH^-lo: 
FFR£> (result double. lenjjttO 

TRAP 

FE©F 

feuf 


FPR1> = KJ&H_ 

+ MUL.NJR31 
TRAP = FECrF 

+ FEUF. N(FEUF.HF2)-- FEUF. F2 
FEOF = NEo. El .NRT2. 
FEUF = E0.ME\ .NRTi.N (B&ST.VlCte. 


(even K ctolcJres^) 

(exp. oMerflouj) 

(exp, \jn<Wflouj).(F2 =t) 

FS.fJF*)- (exp, unierflaw^) 




A G r -A ->"S 

S0O3I --» FP \f not} 
O^s ► FP if ^(shor 


(preset in PH^tj or 8 W FPRR) 
FPXSL. = PH^.NFFDIS.FPRD.MRTZ.N 
t and R is odd or resu|t=0 or underfUio 
Bx/=P = /?/?/=£. . F//7 


(feuf.sjfs) 

an4 Fz =o) 


► (resuib-lsw) 




^//Zb/ /f (/ancj or /? /% even), not trap 


s//?h/ = S/RW/FP = PH^.FPRD.WTRAP 








sy^cc/ // e.xf>ancn~L i>nderf/oej> 
^>/CCtL sf exponent unJer'f/oiS or- 


v?/cc/ = s/cc|/FP = PH^.FE 


UF 

OF + PHCj.FECF 


Sheet 


& of t 




MNEMONIC: FP : wui_ 



3lt 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 
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7>tf7 

PH<=) 



s/A-» S "if UFPR 

S/-A -» s '<f PPR 



WE t^E 'if FPR. (EO = Ei) 

Qualifier 



S/PHIO 



s/sxA = PH^ . NFPR 
s/sxMA = PH1 . FPR 

EXHE = PH=). FPR. WTRAP.M(F£OF, MF&) 
presents interchcuiginct FEUF a.nc! FECrF 

s/f#8 - Pwy. A/B/f 
s/pHIO = PH^J 



^susLoariinq from PH8^ 
(invert e*p. wKcn result neo J 



PHIO 



/°/y/!? 



S -+*/?b/ r / //^ /^a 0/50: ^o^ zfra/s 
>S/*0 =£> /v* S/i/O (%/• 7£STs) 

A or - A. -* s 

fHEl ■— FPi (+6i- bias) 
r y LE0207- FP020T 
S4691 - FPO-J3I 
FP ++ £ 

s/rfW if nc>~t £ny cqsc 

S/FW/O 

R/PHiO (no more. bo* action) 



(preset /r> f#7j 
s/su/o - A/S0O3/Z. (s/Su/o/Mvy*- = FA 

(preset "\n PH^) *- / note : K7! 'is for 
case "to assume 
K7i = $oca3 = 
FPSXU = PHIO . NFPMS. WRTS . M(FE 
(FF*s = W#8.tf&Zs -- l/ocks s f 
BXFF - F/lFL.F'rtS 

s/sxs - f^fl.f^/8 

S//?W * S/RW/FP = PHSO.SiTRAP 

S/2>/f<p = 3FFS//0 = FAF/-.ftf8 
s/F#/o - EftF>F/o = F/fFi. , FH& 

(ho Set "term hi J 



(result - I. s.*j.) 
FL.A/62.PH8 

eel Vitgri in snort '-a' 

proper "truncfiLion ; 
PHIO. UFPRD. K3l 
L)F, NFS) 



-*; 



^ 



> (result m.s.nj) 



iS-* s 

TESTs fee 3 ^ cc+ c^nts-o/) 

(hots. : ShFO - / causes <S > 6 
(fihb/siJ8).(FN-/) case. onfy ) u/hi 

Ste>f> s osl a. //■).' o^ ~BL 
TF^F ■& X'<<M-' }f FW /s off 



(ffeset //> F#&) 

T£~STS = FAFL. Z'A/Ag 
/mclicaJton "for sjool/e. /cnoV> Bcra ~tes~t 
e resv/t U + ex/>, = - L -4-, as>J si'ar>f. 

■S/T8L = FAFL. NIC AC T. A/Ftf/O 

s/Tf?AP =, (/=A PL , £A/2>E. a/KW) 
S/TRZ f = ( » ) 



(_result - m.s.w,) 






(a/FW means TRAP 'o 
7he, /ox J^as b/ fa%~t cl.) 



Sheet 
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G^-enercxi sequence of events : 

Put numerator (R) in A 

B) Put l«iomm afcor Itw} "'n D 

3^ Put, (numerator exponent J — (deriornin«ter exponent) in E 

4) Normal \'ec (£) 'if hecess&ry • Ti?AP ^nd set CCS 'I s o 

5) " (n") •' ■• * early exit if =0 

6) Put |h°rhnali''Zed Munenxtor J 'in A 

7) HexaieeimaJlv rigWb Shift A unt'i\ |a|< }d] (o - £ c\ocVs) 

8) Iterate producing /^ 4 I 9u.otre.rft ) < I in B 
°\) Put \ quotient ) m A 

IOj Assemble aelius'teel expane-ht (E") a-ne} mantissa- (A*) 

on s m proper Polarity 
'0 Stare. S 'fF not TRAP 



ITERATIONS (PHS.SVdl) 



A ( 1 numerator \ } TKen resiclue,} 



< 



(will contain least signifitouirft Ke< of 1 numerator) if Sco-lin^ reao'ircd by PHS.sWi) 
_, B O^uoticntO 



4-4-4- 
7 « i 



K4-4 JAJaA 



3 3 4- 4-5 J 

o ( e 1 o i 



K3I 



K4=l 



».cSder 



D (denominator J 
tAW^J (Dc'ign) 

S/A + D — > S if K + 4 .MWN 4- KU. fAvTS ; S 



/A-S-<->S if K44. (AWN +■ 



K<M,. fAVJl4 



I.e.: (sum +).(!)-') or (sum -). (X>+ ) j 
K4-S, means 90m i=, +> "therefore instrt I in quotient 



(sum +).(B + ') or (sum-), (tj-) 



sViort 



-J- 



151 V 



I (R) — » FP-+ S440? -+* A 4731 > EW sign _^> JAvMH 



(EW)-*FP~> 54-407 ■+* D4k3l j s/FPR '.F (mwW<BA47) 
AOO07 -/-> A0007 '' A0 } l-«^A8 > I -^>D8 \f MVJtJ 
s/A+1) —► S if N\\M S/A-D-+s'if NMlJ (K7w'«l\ si) 



(r„\)_ >H% FP ^-> A003I if lon^ (o*a-/*A003»\f sWt) 
S00D7-/+E (i.e. CAeT)-(Det)-^E) 



(EvJvl) —* FP ; FP — > S0031 if Un«j ) S003I -/+ J>003l 



£SN =^ s/|a) -»S 



ESN => S/D— >Sj S / /sW£(for A-*X>) 



■*-s 



S\aJb (first clock) => A-* t >;D ; .D~>sxiC^>A > E +!*■»£ 
S/A->S, S/RTZ 'if S473i=0 



ASti (after ftirst clock) =$> 

A-* SXIL^A, E + \ -*?£> s/A-»s 



RT2, ^> 



Rta :s>-s/swi ; FPRR 



(As^,5^a)=^ s/IdI-j-s^ s/sv»a CWA-y»2)) 



■* — \ 



■*> 



v a 



-< 



A-O'lf SVJS ; S/RTS '^(S4-73I = o).SXAT>D 



RTs =^ 



RT2 =*FPRR 



(A5ls|.DSH)=» S^A, s/A-H>|-*S> ft^D 4 »fsMJ2. 



id 
< 



r 




, 


* 


A47 =* R/A4? , s/A5"| , E + 1 v* E , 


s/a-1d|-+s 


-J 




A47^DPP=^ s/f\+*s ) 5S/a3->*P ) 


s/s\a1I 'if K4-& 











> — Y" — "* 


— >■> 


8 


S\nM =^ sx'/W-** AB> e-h^+e s/a-^Sj r/swi 


->- > 




SWJ.F0=* s/a±D _, SxS/jA^ BX2->B ; K4-i y+ 83)^-1 ** F 


-^ 




Sv7l.F0.F7 =3> SKE^A, Bxa-^B.,^44 *-♦ B3l>F-t^F 


> 




SVJl.F0.F7 3> B~*S-^A ) 

FPRR a> s/±A-» S -F(FPR) S/CPU-PH7 


'■"" -N 



y 



(FPRR) 



-> -y~ 



SO0"3| — >FP "if (RT& 4- FEUF, F2r). FPRJ> ) FP++cP0-8 reg, 

susto-m PftVs 

S/CPU-RVJ 'if FPRb.UTRAP ? SOsto-in SWl 

S/CPU-CC2. ft SWI ^ S/cPl)-CC|,CCE f (E) ^ ?*->£ if FPR 



10 



S47_ > FP0^ El -► FPI ) £OE67-»FPo207 ) S4-S7I -* FP073! 
(FPs enaUeJ '.? (rt*. -v feoF.fI)) FP v* CPU - B reg . 
S/cPU-PW \F NTf?AP 



DIV 



PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



{to// not U re<xtJieJ 'if A/F&F>T2&A/ 
CLOCK T/M/M<?: { ' T&L. unjess Z/# 



cund P/?£S- ujos enters J) 

serv/'cc ccJI) //? ujh/ch case. FPcL£tj/a. 
SJTSL = PPE//2. 

-r FA PL . tiZ&AcT, fi/ftffO 
-f-FAPL. {s/Pft(,/l&) 



P/?£3 



(s/tix/?/? = Pr?£/ja) 
J)XC = P/?£&F>£P' . Pft£ 3 
(ae/Jress -force.eIe.ven iy 53/ ItfH >n ear/zer fhcisc (see "p 



MS •** £■ -*-* & ^ (ft~om even location) 



/ -** P3i "I }f Zona (reouest 
s/MRq J /.s.w. of Jenam) 

s/MA ~* S 

s/P/// if P&PTlff// 
{ TXA P if NF&PTI Or//) 



FPC0M — ♦ 4ox 
S/Pril (m bo*) 



PUC3/ - (PAP^.tfOZ. PP£3. Mftfi/Lz) 
S/MP$// z ( '/ ; 

S/SXA/A * FP)FL.P/?£/n<r 

S/PHJ - <PP£/3 + .A/&ft 



y'ccfs 7SL a/ocks tS /ox) 
(intz/aj turn-en (reJon.Ji) 
{holJ unt// I&ACT or Ptfto) 
(return from X/c^) 

(numer. - n?.s.K>) 
(denom . - m .%, ^) 
£'£PA>PA7~/oA/")) 

(P3I =tf) 

(/nk'/lsted /f NFOPTICrtf) 



FPC&// * fAFL,P/^£3 
S/PHI = FPcahl.NPHI 



(prevents s/PHl 



start ~%c \>o% 
on ne*t c'locW) 



py/ 

PHI 



/VA 



■> s 

MS ~>FP 

FPO 



S47 (— s4t) 



FP0«3l-f S4-87I 
FP0007-y S0007 
O^s > S083I 

S — , ► A 



O's -/* B (for PH8) 
Ojs -» E (for PKS) 
o's -« F (for PH7) 



2)0 



FPC&/V 



S/LP3/ 
S/fiXPF 
S///J -* s 



S/PHS 



///<: 



(preset, /ft PP£3) 

FP^ = T. S n . FPXS — - WPH8. rfi>lS 

SxFP/U = SX4-607XFP = PHl.MFPDIS 

S*FP/4 = SX4607XFP = PHI.^FPDIS 
(no enable hi ) 
AXS = PHI 



Bx = PHI 

ETx - PHI 

FX = PHI 

FPCCTA/ = F/)FL.P#/.])0 

S/W*IN = FPceti.PHI- R/*\M = PHI 

y 2. /T5/// = (fpfl . //^-e , /=<y/ ) 

S/AXP/? - ( " ) 

$/ SXA/2) - FAFL.PH/ 

s/P//£ = P#/. S/B/Z 
S/PH2 -- PHI 



(A? ) — , FP 
(numer. mant,(s5a.-m.?,M),) 
(numer. exponent) 



(1 quotient! reg.) 
(exponent reg.) 



(store denom. Sl g n ) 



(for numer. /.s.ui.) 



PH2. 
PHa. 



A/2> -*S 

MS -^Fp> 

FPo 



S 4-7 -* S 4-4 
5 4871 



FP083I 

FPOOO? — S0O07 

0*s >- S083I 

S r— f X) 



I -*+ FPR -n opftraind signs ^ 



(^preset '" P"/) 

FP n = ^T. Sn. FPXS *- =r /i/^/ye. MAIS 

> SXFP/O = (sy^o7XFP : PHI.MFpDrs) 

SXFP/4 = ( » ) 

(ho -enoAAe. Vi ^ 

iXS ~- PH2- 

S/FPR = PHS..CC. (MWNl© ^47); R/FPf? 



C'^'A/J — >FP 
(d«nom, mantiSSfiu - rn.S.W.) 
(cienorri' ticporieiity 



= PHI 



Sheet 
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3E0 



PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHB 

PH2. 

corild 



F//3 

PH3 



PRESET FoR EyPosJE^T AFUTH : 

MAOO07 ^» A0OO7 'if AO =| 

I -r* AS 

I ■+-* 3>8 1 -C \ 

> it denotr>. is neq, 
S/A+D -* S J ^ 

s/a-D — » S n «»er>om. is pas, 









S/A\ = (PHa.Ao).MAI_ > (simiWlv A2-A8) 

AX/L = AxL = (PH£,Ao) 

S/A8 = PHS. MMUL 

s/358 = PHE. MWt4 

S/SXAP]> = sysXAPD/| = PH2.FAv0rt.UMUL 

s/sxAfAD = N (s/sXAPfc). S/sxAKM>/2 -- = PH2. 

(preset //? /»/*/,) 

s/2>/?Q// = FAFL.MOB.Ph'2. 

S/SXA/A - FaFL.. FH2. 

S/PH3 = PH2_ 



(un-i'nvert numer, exponent 
CK7 control) 



(W (Act) + (DeO + t — s) 
(■For (Aet) + rt(])«T) + l -► s) 



(Aet)- (D e t) -* S 



S -v* E 



numer. denom 



//S — * FF> 

FP-/* A 0O3| 'if lonq 
0*s** A 003 1 'ifsWt 

//^/ ■+* <2 -+*2> if /on j 
s/a/2> -* s 

S/rV/f- 

S/PH4- 



( preset m PH2:) 
S/E n , S n .PH3 



(preset Jr, ^2) 

FP n = Z. S n . ^A/S - = A/F>X8 . M2>2S 

AXFP = PH3. M02. 
AX/L = AXL = PH3 

S/SX//J> = FAFL-.F>#3 

S/F-H+ = F*#3*M&R 

S/PH4- = PH3 



(unbiased exponent 
difference -^ E ) 



(S?)-rFP if short -msty.) 

(numer. - l.s.w.) 



(denom - /.s.uj.) 



PH4- 



//S -* /v° 

FP — »• SO03) "if long 
Os — -» Soa3i 'if sV.ort 
S ~H> £OOBI 

C/e-a-r Cond/'tion Codes 
s/B-* S 

s/F>//£~ 



see separate chart 
"FAFL FHS--L" 



(preset >'n FH3) 

/=/% = I. S n . FFXS *- » A/F>//8.A/&ZS 

SXFP/4- = SXFP/A = S003IXFP = PhA. 

(.no enable h'i) 

-BX/l =])XS/L = FH4- 

^/a. r (/ r /9F£..rW+) 

s/sxS = (Vv?/:*../ 5 ^-*) 
S//V5" = AV/*-. A<5/^ 



J 6E^ -♦ AT 3 // start- Jsrsij,) 

KiCf£.MFPUIS 

^denom. - j, s.w.^) 



(/"/V^ PH4- contmued on next page-) 
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PHASE 
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FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PB4- 



EXIST'^§- ee>rt£>iTie>N)s : 



>nt 



conXctms 



s/PH4 

s/j>-*s 

s/svia 

s/PHS - 



(R), 0^O/o>s 
o\s 

(E>j) ) (De)in iO0O7 
(A.T)-(D C ,) 
0^ 



(for A^D >n PHS) 



(mantis&a- of numerator) 

((EWvO/q's is be'mq cloeWscL in 3>003l 
("tentative Quotient exponent) 



( denominator \% "simpie. norma.! i£ed j 

s/sxA = NA47, SXAVA — , • ( 

, \— PH4-. (X.iSlO. 

S/SXMA = A47. SXAVA ^-1 

S/PH<S = PH4-.0&.DSN. H(s/PH7) 



s/sxg = PH4-. GL. SiDsr4 

S/SW2 = SJs^S./] = PH4-.*4.^5S^ 

S/PH5" = PH4-. Cr&.NDSN 



TKis pKa.se ) 



M(s/PH?) 



PH£ 



(entered «*nly 'it denominator rtqoire. 

(SyJa +• TJAShi) =» mCs/ph^,) =» 
A -*•*!> (first dock ou\y) 

J A -» S (after -first clock) 
[ S X IC -Hf h 

E+l -*■+ E 



S/RT* 'if 5--0 (on first clock) 

{raise FPRR 
s/PH^ j etc. -(see 
S/5VJI 
JJSXi-s^ sustain PH S*. 



(MSVJS.AShJ) =£ (denominator 



s prenormaAiiaXi'on) 

M(s/Ftu) = M(PHS".04. ASH.NSwifi) 

DKA = PH ff.SW a *- (re feoter ; set 

(preset in PH <V) 

S/SxA = AKSLV -"-I / , 

' ' h = PHS.W,. M(s/P 

AXSL4- = AXSL/f/l — » 

E-UC7 = PHS\DLN/,M(s/PHC,) 

S/RTj£ = PH5*, SZU. SZUNASPP.NSXAfc 
FPRR - PHS.SC.RTifc 
FPRR functions tit en J of FH8) 
s/SvJ} = PHff.ULV, RTS 
S/Pri g _..= PH ST . OC, . _ |0 (S/PHC) . MRTst 



in PH4-) (sas/e numerator) 



Hi) 



/denern. =• o means 
overflow -- vj'vIS 
cause "trap ) 



Jimed " - 



s/A v*U 
S/PH4 



is simple norma-limcdl - 2 

s/sxi = N t»4i. s/sX AVI) « 

s/swa = S/S\rt£/M < 

S/PH4 - < 



nd 



lock 



(PH 



later) 

S. CrC. AS^. NSVJ£) 



PHC 



(entered from PH4- or PH5 ) 
OM THE FIRST CLOCK: 

|Al— »S 'if entry from PH + 
|D1 ->s' 
A -t-> D 



PHC 



(lOAsM -p MDst-J ) =3> »J(S/PH?)=* 

S/A -* S (for clocks after first ) 



S 

S X IC 

I -^ E 



(preset logic) 
DXA = PHi.swa 



ti(S/PH?)= W(PHG.04,ASM,1>SW) 

S/SXA = NFPRR.AXSL+/I * 

AXSL4 = AyfSL^/l « 

ES>c7 = M(PHff.UI\f).AXSL4-/| 



(numei 
PH4..6 



r | humeratorl — * s 
Simple normaliicJ denom.-^D 



ator rcouires normaJitotion) 



4. M(s/PH7) 
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PHASE, 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



MS" 

or 
PMC 

PHC, 
cont'd 



S/f?T£ if S = (on first clock.) 
raise FPRR 
s/PH^ 2 etc. - (see 
uRTz. =3> sustain PH4 



RT2= 4> 



(ASfs},SSN})=£> ( !>oTn numerator an) 



S -+* A 

6/A-|DJ 

S/PH? 



s/RTZ: = PHC.S2.U.Sl*L,NASPP,USXAt>D 
FPR.R = PH^, i?TS,MPHbT 
FPRR -functions ot ensi of PHfi) 

s/PWC - PHC.O^. M (s/pH7).MRTz. 



olcnatntr. aJLoC aJTC simple, normal 1 t«J ) 
AXS =■ PH4.<X. ASM.bSlJ 

5/sxAPi/l = rtWM.JW. ( S/PH 7) 



(numerator =0 v«>tt> 
denominator ^ 
.'. quo =0 ) 



S/SXflMD/l r Mtfwtf.DJV, (S/PH7), 
S/PH7 » * 



s PH4 



I numerator 



PH7 



( scoJiiDQ phase } 

(A 47 - 1 ) =» C^ an o«ur onW 

-*> A l.i. 



I -** AS1 
E + l ■*■» £ 

sustain PH? 

S/A-ID) -* S 



(A 47 » 0) =» DPP =» 

£3^» F Vf snort (oooio ill) 
SS" -f* F 'if long (oot 10 hi) 



s/A - S 

S/SW| if Jnornerj £• |denomj 

S/PH8 



it onqinatJ numerator vOo_S r 
AX = (PH7.DIV. A47) 

s/ASl = ( - ) 

euc7 = ( " ) 

S/PH7 = * 

S/SXAPD/J = IAViJM. UTV . (s/PH7)' 
S/SXAMJ>/) chitAWhi.blM. (S/PH 7). 

JD PP - PH7.ilV.MA47 

(s/F3 » S/FS" = S/Ft - S/F7 - DPP) 

( 



_ or - 



PH7. 



), v^ 



S/SXA = PH7.N(S/PH7) 
S/SWI = DPP. K4&.DW 
S/PH8 = PH7 - M (s/PH7) 



/^O (numtr, - + l) 

DN. A47 

(nomer. < -hi) 
= DPP.Nfra 

(K4C means T sum) 



(PH8 



SvJ|) : (entered only 'if |num«sr. | ^ [ den< 

A -»S 

5*^14, -** A 
SH831 -rt B48£"| 

e + 1 -*+ e 

R/SvJl 

S/A-+ S 

Sustain PH8 (witti SW| = 0) 



ro.|) (Lasts one. clock.) 

(preset in Ph7) 

AXSR4- = AXSR4/I = PH8.iW.SW! 

S/B4-8 = s/B+8/l = S£8. (PH8.MV. S\A> 

EUC7 = AXSR4/I . SJPHS" 

R/SWI = NPH^ 

S/SXA = PH8.DIV.SVJI 

S/PH8" = PHS.MFPRR 



1) similarly S41 BSo^ BS"| 



(PHS 



.WSWl): (Iterations phase.) (s4 c 

CONTROL SIGNALS : 

DIT (o-ll but fmo.1 2 clocks) 
DlT/t («.^ but final dock) 
FPRR (fina\ clock) 

CONTROL FUMcTioMs: 



F-l -*-» F (count iterattons) 
Sustain PHS 



ocks if short. ■ £"8 clocks 'if lonq) 

BIT = (pHS.MV. WS*J|). NFa 

DIT/l = ( « ).MFPRR 

FPRR = PB8.S1V. F0.MF7 



FDC7 = DIT/ 1 
s/PHS = PH9.KFPRR 



(F>- I ) 
(F >-0 

(F --a) 
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phase/ function performed 


SIGNALS INVOLVED 


COMMENTS 


(PH8 


.NSVJ)) 


J ©ri -firit clock rcd\ic.£s~\Ja rAWKi since 


K4U = SKAt)t> » ol 


p#& 




<^\cJter » » « n (tAWf4 = K^a) 


since S^ At>\) = I 1 


ContU 


REGISTER CONTROL > etc.; 


i 

* 




S/A+D-^S 'if (K44©sxADb©fAYJtV)" 


S/SXAPD reioces"to 15 IT. (K4&© SXA1>D<© 


tAW^") ( s f cc -. ^eeri.) 




S/A - D -* S 'if Kl ( ll ) 


S/SXAWI) = Ni(s/SxAPt>).s/sxAMT>/£.*- = £ 


IT 




S4-83i -r* A4730 


AXSL\ = DIT/l 






B48 -/+ A3I 


S/A3I = AXSL1-7- 84-8 


(-for PH8.SvJl case) 




B4°|al -/+ B4-83G 


BXBLI = UIT/1 






K4&-+*B3I 'if long 


s/B3! = BXBL1-L. K44.SW0 


1 | c^udti'erttl Wit = 1 




K46 -r*E7l if short 


S/B7! = BXBL|-U,K44,MSvJ0 


f 




OM THE kt CLOCK: (UIT. N v SXAI>D) 


(F = 5b" if Una } 2 3 'if ske>rt --- I.e. \r\\ 
(preset t»y previous clock) 


t i'a.1 setbinq ) 


A — » S 




K4& =0 } SXA1>1>=0 


( anmmetic unit ncTt. aiding - i.e : A — > s 


uols preset) 




ncnce 1*00; operation amoufiti "t 


o: [.ABxa^AB, and s/A-ll)|-* 


S ] - i-e, go for 9uo, £ 




s/svJO 'if \01n3 


s/svJO « BXBM-L.NOa 


(for K44 v* BTl/B3l") 




ON THE NExT TO FNAL CLOCK'. 


(F* -0 






(el ant s/A±D~>s) 


(see REGISTER CONTROL- DIT is \ vJ 


^ecoatse FO =. i) 




FPRR ^ (Floitmg Point Result Rj 








f (>k*!<pl<0 


FPRR = PH8.D3N. Fo.NF? 


(FIKJAL CLOCK PHS.KisWl) 




raise FPRR -1 (denorn =o) 


+ PH?.a4. RT2 


(Sn^ J 0£ k of PH?) 




(^ (aenom f o). (nume 


r=o) + PH4. RTZ. MPH5" 


((£ni clock of" PH<0 




Stof CLOCK -* &ox if Z/& service. 


ca// has CPlJ: P'PCL.gtf// =■ /YP^/ftf -P 


AtZ&£~A/. A/I&IA/ 




s/P#7 


S/PM7 - P#& . Af/3/? *- = fi/<B/?P#C = h/( 


PA PL , P//& . /VPP^/e) 




s/P}/?$ (-for nex~t /nstruc'ttan ) 


S/WXQ/t = FAPL. PtfC. fJ8P?Pf/£ . A/j-t 


^A/ 




B-» S (d -* S47) 


SXB = FPRR. DIV.KlsDis 


(S s O 'if MPH6) 




S -/■* A 


AXS ^ FPRR.MV 


(l^uol +* A) 




S/A -+ S if +•/+- or -/_ 


S/sxA = FPRR.siFPR 


) (put result 'in 




S/ /-A-*S Vf "'"+/- or -/+• 


8/sx'MA = FPRR.FPR 


J proper potarTLy J" 




S/PHT 


S/PH<? = FPRR 




PH7 


control siqnrls osed im ph^-io: 






PH<] 


FPRD 


FPRD = M0-£ 


(result douMtf. \engiVi') 




TRAP 


TRAP = SvJ) 


(eiiwidc ty «ero) 






+ FEOrF 


(ex;p. o>Jerflou)) 






+ FEUF.M(FeOF.WF2)^F£UF. F& 


(tfxp. undcrflo^.^'FFsi) 




F£OF 


FEOF = WE0.EI.MRT4 


(ex p. overf\ooj) 




Ft UP 


F£"UF r EO,WE\.NRT£.tJ(B^5'.KiC(i,.F5 


•^ F£ )j' ( c "f unierfloio) 




A or - A -» s 


(preset in PHS^ 4 } or <? t>v FPRR) 






S0D3) -* FP 'if no"t-) 

O^s — t FP 'if <*( start 


FPXSL = PHl,tviFPDTS.FFRD.VJRTS.K(FE 


UF.^Fg) " 






or result =0 or undkrflou) a ni FHr=o) 








/=/* -7**-^ 


3xP/° = {r/iFl./='^7) 




" (^result- l.s.w!) 




-S/3-*5 


S/SXS z { " ) 






S///P5/ 


S/Z/P3/ = (f " ^ 








s/fiV/ IT J on a *r)J not traf> 


S/7ftf r S/R'^/FP = PH^.FPRi.^TRAP 


_ 






s/cc/ // ex parent; vnderf/ok) 


5/cc/ * S/CC\/FP r PH^.FEOF 






S/CC£_ // e.xfzesien't t->ric/erf/ouJ or 


e>ver~f/ai,i or tf c/'/V/'de. Ay g.era 








S/ccz - s/cc£/FP - PH ! . FEuF +• PH 


=1, FEUF + Pt-H . sv^l 



Sheet 



of 
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PHASE 



I 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 






S/A-+ S 'if UFFR 
S/-A -» s '£ PPR 

ME^E 'if FPR. (EO =Ei) 

i_+ qualifier 

s/s°//8 

S/ PH 10 



S/SXA = PH^.NFFR. 
s/sxMA = PH<=) . FPR 

EXME = PH^, FPR. WTRAP.N(FEl>F.MF«) 
prevents mtercVjang Inq FEUF a.nel FECrp 

s/PHIQ = f'H 6 ! 



(sustaining "from PH8*) 
(invert exp. when result neo J 



PHIO 



S -+*/?b/ Y / tf /onj QJ?a na~£ trace 
5?0 =£> /^Sh/O (-for 7£STs) 



I (preset m f>#?) 



PA ^ 



(result - I. s.w.) 



A or - 


-ft 


-* S 








s^-7 — 


FPO 


(exp 


•) 


fSSEt — > 

L£o2o7-» 


FP! (+6 
FPo&oT 






S46?l - 


FPQ<?3I 
/=P -r* £ 



5/ /fa/ if no~t Z^ry ase 
R/PHio (no more. bo* auction ) 



(preset 'in FH°[) *- / note : K7I is -for 
ca.se "to assure. 
K7I = S-0OQ3 = 
> FPXSU = PHIO . MFPL1S. hiRTs . M(FE 
^/Vs = sv/wa./v&Zs -- l/acks S ( 

S/sxS = /^"/f/^ . /V/5 

5//?^ = S/RW/FP - PHlO.tJTRAP 

s/2>/f<? - 3 /?/*///& =^/=z,/'/y5 

(ho set~fc&rm bi_) 



ccl riig'n in snort, "'-a' 

proper "trunc<3-Lioo i 
PHIO. WFPRB. K3! 
OF, N3FS-") 

>■ (result m.s.vj) 



/°/y/<? 



B-^ S 

5 -^* /PV 

T£STs (cc 3; cc+ c^nts-o/) 

(hate.: SWO = / causes <S > 6 
(fCbb/suB).(FN=f) case oniy } u/J>e 

Stop su c"Zct in ,'o a ~S"L 
TK/tP to X'++' if RW is off 

£yVi>£ 



\ (preset if? P#e) 



/hcit'caJ/on for Jooi/e. /cnqi6 zera test 
e rssoit fS +j exp, = -&■*- an J sign/. 

-5/T8L = FAFL. NZCACT.A/Ptf/O 

s/Tf?AF> = (/=A)£L , £MJ>£. A/PW) 
S/TPZ f = ( " ) 



(_rc5Ui"t - m.s.w,) 



' ~7fi/s /s hee-aeef for 



(a//?W means TRAP '/o 
The, /ox was hi fait cl.) 



Sheet 



of 



MNEMONIC: FP : DIV 



3£r 



CPU 



BOX 



^B*"C-*X> 


S/PHI 'in box 


PR -*--» A 




s/sxi^A 




long =^ s/P3l ; 


s/mr<5 



Fpcort 



(s/PHl) 



PHg. 



PHS 



NA — >S (R) 


US -*-» FP 


s/sx^£ } 3>0 -* FPcetl 


\e>pq -^ S/LR3I, S/AXPR 


■' 


ND — ♦ S (EVJ) 


M S -f-? FP 


s/sx H A 


lonq =£ PRxl-r+A, s/SRoj. 






MA-+ S (RyI) 


MS -*-* FP (msi^. if sbort) 


S/.SXHD 


\on3 =$> MBv| v+C-^i 



ND — > S 


(E*l«|) 


VJS -* 


-»FP (ins'ia "if sV.ort) 


s/sxB 




Clr.rxr CCS 





FPCC^i 
FP bus 



PP Us 



FP bus 



FPU 



PH£ 



st&re. s'iqns of" opero-rscis 
C R ) -*» re a . S 



( EVJ) *+ re^.\ 
set fp exponent arfSnmetjc 



PH3 



PH4- 



(r*0 or °^ s ""** re 3? 
(A e t) ± (2>et) -a» E (e*p- ounfti) 


V 


(SvJvl) or o^s -*> regs 

<t0 To Pl+ffj (, or 7 depending 
on siXUcuti'on 



PHiT 



B -*S 

S-«P, S/BRP 



r 



;i iC [ (wait FoR t?ESOi_T) 

(I/O service ea.\l can take over} 



PH7 



PH8 



PHlo 



MFPRR =» 



PPRft^ 



■l 


I 






FF-^B^ s/sXB } (o's 


-s) 




S/ccl,CC£ f (box) 






s/R^ f (box) 






i 


t 


B — ► S 




(lsvJ) 


S -f-> RWv 1 if RW 






s/swo 'if 5 /-0 






FP -/ >B 






s/rw T (box) 










ti — > s 






s -^* Rv/.r rw 




(fASVl) 


tpapU X Wif ^R*J 






TESTS (vnrjudes SVlo) 







FpRf? 



S/RvJ/^P 
FP tus 

«— : 

S/CCl/FP 

s/cca/FP 



b/rw/FP 

FP bus 
< 



( cclie from 32L of CPU — > 3£B of box) 



PH°| 



FHIO 



I PH^j (^,^7 01-8 




i (m\n imam cAoek "tol_oJl = 2*) 


(so THE ARITHMETIC.) i 


FFRR ( final" clocR - result reaJyT 








' 


LSVJ of result — > FP bus 


s/cc| 5 CC2 in CPU as reomredl 


s/R^ '\n CPU 'iftJTRAP. FPRD 






MsW of result — * FP bos 


s/RvJ m CPU ,f hJTRAP 



ofte 



olber signals -from CPU — *■ Sox 





FS 


FS 


NJF2 


MFZ 


FNF 


FMF 


MR3I -FP 


MR3I 


N©£- - FP 


NOS. 


HbC - FP 


U6<* 


rte>7 - FP 


MCr7 


FPDIS 


FPDIS 
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CPU <— > Box B\Gr PICTURE 



NOTE : Since PHb'aniJ PH C In "TCe CPU can occur dur'ina a. Veu-iety o"f Ux teha-ses ) Th.e. activity 
is shown on Tfils separie. chart , "The last pWsc ioh«rt IKe CPU -feeds "Tte. box l"S PH4-^ 
"Th« W starts feeding "ft a CPU 'in' PH7 (box PHl) . 

-ZDonng PH& a-n I/ff service, oxll coo arak "ftie. cPU . tot "In e. Wo* w'lll £©rtihu<£- "to compute, 
"its results ; sutjett "L& CPU control a f clock ^ a la J>oX . Example. : 



CLOCK 

pPcl£a//b 

PPCLp//// 



PPi> 

CPU i jw 
PP7 



Z&ACT 
(s/PHC/ZS) 



1 III Mill [ I I L 



i^nj" 



f CLOCK 
box J ppRR 



>H<^ 



I 



PHASE 



FUNCTION PERFORMED 



SIGNALS INVOLVED 



COMMENTS 



PHS 



(can concur with box PHS C or 7 

JS -*■ S 

5 -* P 
S/BPP 
(/Tie. aJ>oYe. releases ~J£e J3 rcqssl 

s/pmC 



lot ne^er wfir FPRfO 

(/"reset- »? P//4- A/ PPPL .PP*-) 
PXS = PA FL . P<Y£~ 
S/3PP - PA PL,. PMif 
■r -far- vsc fdter a" r~ec.cWe.r~ of f~esu 

5/Ptfd - PP£. jVBJf 



(test. 



S one. c 



/od-y 



> (pro gra.ro a J Jr. ^> pj 
(sc~t o&oj. &.=rar, r>6?ntcr) 



P#L 



(Can concur tf/Tl 6°* PHS"_> <^ > 7 ~r 

" U/Pl r PPA $£ " : tern? in ated iy 
or in terrop ~t<zd &Y 



sustain PHL 
er>aJ>/&. I/ff entry 

Z&pcT ^ 



"5/TeL control 

i/ock CLOCK-+Ao* if TSL. 

or PPPP 

S/P&6, an final clock 

NropcT. pppp =?> 

s/fil/?*? (far nc/t tnstrocDoni) 
S/Ph>7 



PPPtP? (from Ux) 
Z&AtCT = IOEtf+ZCrlA/ 



s/PHt. = MZ6£N. */Ct£AP. BPPNL *r- = 
10£ML - FAPL,PHL.MPPPP'.AJ2>la£xtf. 



S/T8L ' PAPL. MI & ACT. MPMIO 
■h PAPL. (s/PHC/ze) 
-A terms not associated mJitn 

PPCLEtf/2. = PTs'PA/ 

PPcl£a/// - MPPPR P MZCrPfi/. A/ZOZA/ 

£A?PPC - IeP#/.SV//3. (s/P/t>£/Z<r) 



(PP Result RiaJy) 
(1/& service, ca.//) 



PAPL . PP6 . MPPPR 
A/PS#£X. jePAJC.// 

(/oui Jc/rinq Z0ACT) 
(finaJ clack of ZffAcT) 
PAPL 

( /ova }f T<PM) 

( /o »v }f pprp .za-Acr) 



s/AlftQ/f = P~APL . PHC , A/BPP//& . A/Za 
s/p/Y7 - P# 6. //£/?<- = M0PPHC 



£/V 



Sheet 



of 
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(sdis.mksxa) 



KFPXSU 



hl(SirS.MKSXA.MKSXD) 



loc O&A 



cLo*in/ op 
\ 1 




U 

M 




n c 
J d 


_] 






-J J 




Nttsc/s 


S5 - 





1 1 


1 


1 


1 1 


l 1 




-/A 


S4- 


* 




I 


1 








-/B 


S3 


X 








1 1 






-/> 


S£ 


f, 










> 1 




sl/su. 


SI 


x 


I 




I 


1 


1 








Lo' s 


*i\\\ \>e aispWye 


i 








V, 


Vien 1 


->f Jt 4c 


s i s F 


r P 



ox 



mus 



■t 



CPU : 

REq-\STtR S£LEcT rotary sun! 
be on E*T "to display lW t 

RE^ISTeR LISfLAY "C33W s^ci, most 
\>e. Ohi "to oLt-a-'m displays se\ee£«J 
\jy The. svJ"itc.Vies m Module OdA m~tKe pox, 
(OFF Position w'i\\ display norrvsaj Ff" tus 1M0,) 



3: 


IU 


[£ 





s* 


V- 




■3 


■£. 


K 


u. 


w 



, «1 




c 

V 


nJ ^ 


— 






-> 1: a_ 



•4- 


hi 


ft] 




j. t- 


U) 


ui '• 








* IU 





- 


r\l <o 




4- 


1*7 


^ t- 



tO 0- « - 



or to J- in 



v> r- * 



32B 



DISPLAY 



FPDIS 



S11S 



LIS "From CPU. Hi^Vi 'if DISPLAY SWITCH is on wKen SitJq-'_£ cLOMiH- 

. x 4oLon => MISC. — > FP 
S.WS Ctop;<^ ^ <JU un ^ S003I -. FP0O31 

Up v S\rt| Ct>o °m; ^ u=, ^ S47-»FP0 } NE|-*FPI ^EOSO?-* FP62-07J S*S7l-»FP0?3l 

(note; FP-»S su^V^ed W NFPT>jS -fc, Present loteb resulting Trorn r* FP -£* S -i ) 

FPblS . (KSXA t KSXB +" KSxe) ( S«V or S3 »r S£ up) 

Causes rrmotfai oT norma,! '\oaie- i Toro S anc| . sus>sL.a.ue5 .' 



'? S4- UP , B -» S 'if S3 up 



t --> 



S 'if 



:£ up 



MFPX 
FPxMSc 

FPXSL 
FPXSU 



SxFP 



( »• mcrae. "taJkes Hace it nior« "TrTcLn one s^TTcVi i* UP ) 

I deTmes Box — » CPU cases 

(raises " Eox" end of FP \>us~te> enable CPU "to eorXrol it in o%r*ly pftases) 



SXB 



N(fP5IS -hph^ + phio) 

FPDIS. KFPKfAiSC 

FPDIS . KFPXSL + NFPDIS. PH^. tJRT2 . M(FeUF.tOF«) , FPRB 

FPDIS . KFPXSU + NFPUIS.PHIO. URT£, W (F6uF, WF2) 

fs4?-»S4-6 ; FPO -* S*? FP083! -+ S4S7! : SXFP/U = NFPDIS . ( PHI + PK2- ) 

' FP0007 -> Sooo? : SXFP/4- = HFPilS. (PHI +PHa + PH4-.M0a) 

I FP083) — » S083\ : SKFP/A =r MFPDIS. PH+, Mft2 
SKIS. KSXB + HSMs.FPRR.SIV 



PRXAD/ 
PR X A Ml/ 
PRX MAD/ 
PRXyJAMi/ 



= S&IS. (KSXA + KSXD) -r NSDIS.PRxftl! 

rSBIS.KSXA + NSDIS. PRXftNt) 

s SilS. KS*£ + MSQIS.PRXUAD 

G^x/ J s o-riJi K3I are. a.H sisal if i eel t>/ WSDIS 



FPXS ■ 
Sl£ - 



BxFP- 



dt» 



a) 




SI2/L 



S/B!2 



32L13 



CPU 



FP tus (bit IE. Sno\Mn as sample) 



250.n_ 5(,on- s |S8. 



FPI2. 



32BI3 



SxFP/A 



SXFP/U 



AXFP 



BXFP/U 




NJFPX 



FPXMISC 



FPXSU 



FPXSL 



Sl£ 



S££. 



S/AIE 



S/&L7 



BUS SYSTEfA 



32^ 



24/l8 






37 



Bnt| » 



35/3*1 
3* 



3) 



30/ 36 



3) 



- (sec notes 

£ and 3 below) ) 



{ 



14- 



DXA *■ 



io/CS>0 
II 



SXS * 



i a/ 13 

3 



CLOCK *- 



■DX 



D 



O 



<S*aV k 



at 



GrXANtf)/ * 



2S" 



-P > | o c prxad/ ^ 



R 



t;t 


loc. 


0/, 


8K 


i 


!■ 


2/3 


^D 






4/5 


11 fc 


4C./47 


1IB 


G/7 


I3D 


48/41 


IC>B 


e/i 


14D 


So/51 


IB 


lo/il 


1SD 


52/63 


7B 


l2/\3 


no 


54/55 


iB 


14/ lb 


I8D 


£4/57 


5B 


It/17 


aifc 


sa/s<\ 


46 


»8/n 


sab 


Ld/L\ 


aB 


20/21 


24fc 


ta/«3 


IB 


23/23 


ESD 


&4/tS" 


(£ 


£4/£S 


24.D 


QL/GI 


2J) 


2d/27 


37D 


L%/(.°\ 


4D 


£«/a=l 


30D 


7a/ 71 


7D 


30/31 


31D 



PRXA^V * 



2o 



PRKHAD/ * 



E7 



PRXMANfc/ * 



2£ 



|)A.: 



A. & 



r^ 4/ 4 

P> " °<T 



D 



D 



A."D 



A.fc 



A,D 



A.fc 



> 



38/46. 



PR 



> 



PR 



pCirreguUr) 

4S 



■{ 



SXFP *- 



FP 



SKB * 
B 



47/33 

43 



i> 



I 



44/42 



D 



»/a 



-* PR 



2S/23 



*D 



17/ II 



-o S 



grounded gates and unused Pins not sno\>jn. 

£) p\n !4 : PHa ©<n bit 8 (and c f- ^si^.") gnd, ©n others, 

3) pin 10 : MWKJ on bit, S (open or C n _, on oilers -insiea,) 
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LT4-2. ADDER MODULE (Jfe.) 



NSxAt>i 



MMUL. 
PHS 

MUL 




&7 
MSvof 



(s/SXAfi/s) K« 



eqUW To 



(s/PH?) — 
3>1N/ - 



fAIT 




(PH<h£rii,,'DSN)-K 
PM* -4/ 



(S/ S ^VA) ("gT.(N>E®S»IR)).-J[^fe 




(4(sysXAPll)- 



(PH8.DlM.SWl) Fjg) 



g) ^(£/PH7) 



-J> 



UFPFfR >^ (FPRR + PrtO r-^^^ 

np hi -— jp© — -\ 

FPR 



PH$" 
NA=,rP- 



M\T K^ 

Hswa r>^ 



- tf(s/sxAMk)- 



fMlT,(A\') Ki 

V MS I J£> 

S*I2- V 



NAXSL4/ 





M(s/sxa) 



2- ejQOi^ u>; 

AXSft/l 
NFPRR 



M(s/sxwa) 



(ph£,m, ,as^ . ris^ia) 



(FH4-, ftt.MliStJ) 

N64<i —| 
(S/sxaVI>) 



ALM 
PH* 




n(s/sxd) 



b-K-L-0- 



N (S/SXMj) 



|\>— W(S/SXA -t-S/sxD) 

P> — rt(s/sxA + s/SXMD)- 
jK>— N(s/s*N\A + s/sxl>) 



~~|P>~ N (S/SXM A t S/SX 



M6J. 



> 

c 
c 
m 

n 



=0 

o 



(see. equations for mechani zalion cleta.il s) 

•3" ~i^ ; m.gkt U p^ 



-5T 



PRXAE 



=3) 



PR*A^t> 



E 



pRxWANl 



^ 



•-3> 



q-XAD 



q-xaMD 



NSDI5 
siis 



NKSxD ^"'^ 



SIMS 

NKSXA 



'RXAl/ 



PR^PiMy 



s 






PR/MA3> 


WSIslS 1 

Si IS ! 

VJKSXD ' 





PPX 



naW 



nsfc\s 



^zfc^ 



PRXMAHfc/ 



USDIS — -jiP 



K3| 



NSXASD 



~:z$> — ^^v 



^ ts r$>— ^v 



(repeaters v=»\ay<3eL upsi4e> - Jousn) 



